
 

 

 

 

  

  

 

Bericht zur Sammlung und Auswertung 
von Produktökobilanzen  
Systemisches Monitoring und Modellierung der Bioökonomie (Symobio);  
D 5.3.1  

 

Auftraggeber  Bundesministerium für Bildung und Forschung 

Projektträger  Projektträger Jülich 

Autoren  Andreas Detzel, Susanne Köppen 

 

 

 

Heidelberg, Juni 2018 
 

  

ifeu Im Weiher 10 D - 69121 Heidelberg Telefon +49 (0)6 221. 47 67 - 0 Telefax +49 (0)6 221. 47 67 - 19 E-Mail ifeu@ifeu.de www.ifeu.de 



 

 

 
 
 
 
 

 

 

 



Inhalt 

 

Tabellenverzeichnis 3 

Abbildungsverzeichnis 4 

1 Einleitung und Zielsetzung 5 

1.1 Hintergrund 5 

1.2 Ziel und Untersuchungsrahmen 5 

2 Vorgehensweise 7 

2.1 Begriffsbestimmungen 7 

2.2 Die Ökobilanz im Kontext des Symobio-Projekts 7 

2.3 Auswahl und Erfassung der Produktökobilanzen 9 

2.3.1 Allgemeines 9 

2.3.2 Auswahl der Produktbereiche 9 

2.3.3 Recherchestrategie 9 

2.4 Evaluationsmatrix 10 

3 Auswertung 16 

3.1 Allgemeines 16 

3.2 Energetisch genutzte Biomasse 16 

3.3 Stofflich genutzte Biomasse 22 

3.3.1 Ökobilanzen zu Papier 22 

3.3.2 Ökobilanzen zu Lebensmitteln 24 

3.3.3 Ökobilanzen zu Biokunststoffen 26 

3.3.4 Ökobilanzen zu Bioraffinerien 28 

4 Fazit und Ausblick 32 

5 Literaturverzeichnis 36 



ifeu  Symobio D 5.3.1: Bericht zur Sammlung und Auswertung von Produktökobilanzen   3 
 

 

Tabellenverzeichnis 

TABELLE 1: DEFINITIONEN DER KATEGORIEN IN DER EVALUATIONSMATRIX .......................................................................................... 13 

TABELLE 2: ABGEDECKTE ROHSTOFFE UND PRODUKTE IM PRODUKTBEREICH BIOENERGIE ...................................................................... 20 

TABELLE 3: ABGEDECKTE ROHSTOFFE UND PRODUKTE IM PRODUKTBEREICH BIORAFFINERIEN ................................................................ 29 

TABELLE 4: FUNKTIONELLE EINHEITEN UND ZIELGRUPPEN IM PRODUKTBEREICH BIORAFFINERIEN ............................................................ 30 

 

 

  



ifeu  Symobio D 5.3.1: Bericht zur Sammlung und Auswertung von Produktökobilanzen   4 
 

 

Abbildungsverzeichnis 

ABBILDUNG 1: ERFASSTE PRODUKTBEREICHE IN DER LITERATURANALYSE .............................................................................................. 9 

ABBILDUNG 2: GLIEDERUNG DER EVALUATIONSMATRIX – BIBLIOGRAPHISCHE DATEN ............................................................................ 11 

ABBILDUNG 3: GLIEDERUNG DER EVALUATIONSMATRIX – UNTERSUCHUNGSRAHMEN / ALLGEMEINE ASPEKTE ........................................... 11 

ABBILDUNG 4: GLIEDERUNG DER EVALUATIONSMATRIX – UNTERSUCHUNGSRAHMEN / SPEZIELLE ASPEKTE ............................................... 12 

ABBILDUNG 5: ANZAHL DER UNTERSUCHTEN STUDIEN IN DEN EINZELNEN PRODUKTBEREICHEN ............................................................... 16 

ABBILDUNG 6: AUFTEILUNG DES PRODUKTBEREICHS BIOENERGIE ...................................................................................................... 17 

ABBILDUNG 7: AUFTEILUNG DER INTERESSENSGRUPPE IM PRODUKTBEREICH BIOENERGIE ...................................................................... 17 

ABBILDUNG 8: VERTEILUNG DER WIRKUNGSKATEGORIEN IM PRODUKTBEREICH BIOENERGIE .................................................................. 21 

ABBILDUNG 9: VERTEILUNG DER SYMOBIO-FUßABDRÜCKE IM PRODUKTBEREICH BIOENERGIE ................................................................ 22 

 



ifeu  Symobio D 5.3.1: Bericht zur Sammlung und Auswertung von Produktökobilanzen   5 
 

 

1 Einleitung und Zielsetzung 

1.1 Hintergrund 

Die globalen Belastungsgrenzen werden zunehmend strapaziert und nach Ansicht einiger renommierter 

Wissenschaftler (Rockström et al. 2009) sind in den folgenden vier Bereichen die Grenzen bereits überschritten: 

Biodiversitätsverlust, Klimawandel, Beeinträchtigung des Stickstoffkreislaufs sowie Landnutzung. Somit kommt der 

effizienten Nutzung nachwachsender Rohstoffe eine immer größere Bedeutung zu. Hier bietet die Bioökonomie die 

Chance, einen Beitrag zur Lösung dieser Probleme zu leisten.  

Im Jahr 2013 wurde von der deutschen Bundesregierung die „Politikstrategie Bioökonomie“ verabschiedet (BMEL 

2014). Die Bioökonomie verfolgt die Vision einer am natürlichen Stoffkreislauf orientierten, nachhaltigen bio-

basierten Wirtschaft. Sie soll als Grundlage dienen für die Sicherung der globalen Ernährung, die Versorgung mit 

Energieträgern ebenso wie mit nachwachsende Rohstoffen für die Industrie. Es geht um einen 

gesamtgesellschaftlichen Strukturwandel, der ökonomisches Wachstum und ökologische Verträglichkeit 

miteinander verknüpft und gleichzeitig soziale Belange nicht außer Acht lässt.  

Ein solcher tiefgreifender Wandel geht jedoch mit zahlreichen Problemen und Herausforderungen einher. Die 

Politikstrategie formuliert ein Bündel an Zielen und Leitgedanken, deren erfolgreiche Umsetzung eines 

übergreifenden Monitorings bedarf. Die Etablierung eines solchen Monitoringsystems ist das Ziel der 

Bundesregierung zur Sicherstellung einer informierten politischen und öffentlichen Debatte. Es soll den Weg hin zu 

einer nachhaltigen Bioökonomie ermöglichen sowie rechtzeitig Wechselwirkungen und potenzielle Zielkonflikte 

erkennen und lösen.  

Vor diesem Hintergrund soll das vom Bundesministerium für Bildung und Forschung (BMBF) unterstützte 

Forschungsvorhaben Symobio (Systemisches Monitoring und Modellierung der Bioökonomie) die 

wissenschaftlichen Grundlagen für ein systemisches Monitoring und für die Modellierung der Bioökonomie in 

Deutschland entwickeln. Es soll ein integrierter Modellierungsansatz entwickelt werden, mit dem Umweltbilanzen 

erstellt und die sozioökonomische Leistungsfähigkeit der Bioökonomie analysiert werden können. Innerhalb des 

Vorhabens beschäftigt sich das Arbeitspaket 5 damit, die Nutzungsmöglichkeiten und Erweiterungsoptionen der in 

Zertifizierungsverfahren und bei der Produktökobilanzierung erhobenen Daten und Indikatoren für ein Monitoring 

zu prüfen.  

1.2 Ziel und Untersuchungsrahmen  

Das Ziel des Arbeitspakets 5.3 (Produktökobilanzen) ist die Einschätzung, welche Rolle die Produktökobilanz als 

Instrument und Entscheidungshilfe auf dem Gebiet der Bioökonomie übernehmen kann. Des Weiteren wird 

untersucht, welche methodischen Ansätze und Erkenntnisse aus der Produktökobilanzierung für das Monitoring 

der Bioökonomie nutzbar gemacht werden können.  

Die Kernarbeit ist eine umfassende Recherche, Systematisierung und Auswertung von Produktökobilanzen, deren 

Bearbeitung in zwei Schritten erfolgt. Der erste Schritt ist Gegenstand dieses Berichts. Er bietet eine systematische 
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Zusammenschau der recherchierten Ökobilanzen zu ausgewählten Produktgruppen, die in Form einer separaten 

Excel-Datei zur Verfügung gestellt werden. Im vorliegenden Bericht erfolgt eine erste Auswertung mit einem Fokus 

auf den folgenden Elementen:  

 Welches sind die die Zielsetzungen und Adressaten der Studien, d.h. welche Rolle spielt die Ökobilanz als 

Entscheidungshilfe?  

 Welches sind die Systemcharakteristika der Produktökobilanzen (z.B. Systemgrenzen, erfasste Biomassen, 

Funktionelle Einheit)?  

 Welche Wirkungskategorien werden in den Studien berücksichtigt, insbesondere im Hinblick auf die Symobio-

Fußabdrücke?  

 

Diese Analysen dienen der Vorbereitung  zum zweiten Untersuchungsschritt, der in einem separaten Bericht 

behandelt werden wird. Dort sollen ausgewählte methodische Aspekte der Ökobilanzen genauer untersucht 

werden. Dies wird vor allem im Hinblick auf die im Rahmen von Symobio bilanzierten Fußabdrücke geschehen vor 

dem Hintergrund einer möglichen Verknüpfung beider Ebenen (der Produktebene der Ökobilanz mit der 

Modellebene in Symobio). 
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2 Vorgehensweise 

Der Fokus der Literaturanalyse lag gemäß dem Projektantrag auf Produktökobilanzen. Das avisierte Symobio-

Modell fußt auf dem Ansatz der Stoffstromanalyse. Zum besseren Verständnis sollen zunächst diese 

Begrifflichkeiten erläutert werden. 

2.1 Begriffsbestimmungen 

Life Cycle Assessment (LCA), dt. Ökobilanz (auch als Lebenszyklusanalyse bezeichnet), „ist eine über die Normen 

ISO EN 14040 und 14044 definierte Methode, um Umweltaspekte und -wirkungen von Produktsystemen zu 

analysieren. Die Ökobilanz zählt somit zu den Methoden der Systemanalyse. Gegenstand einer Ökobilanz ist ein 

Produkt, ein Prozess, eine Dienstleistung oder – in der allgemeinsten Formulierung – eine menschliche 

(ökonomische) Tätigkeit.“ (Klöpffer und Grahl 2007) 

„Die Ökobilanz ist eine stoffstromintegrierte Betrachtung: Alle Stoffströme, die mit dem betrachteten System 

verbunden sind, sind zu berücksichtigen. Dazu zählen Rohstoffeinsätze und Emissionen aus Vor- und 

Entsorgungsprozessen, aus der Energieerzeugung, aus Transporten und anderen Prozessen.“ 1 

„Die Stoffstromanalyse (Synonyme: Stoffflussanalyse, Materialflussanalyse) ist ein systemanalytisches Verfahren 

zur Erfassung von Stoff- und Materialströmen, die mit bestimmten Produkten, Verfahren, Dienstleistungen oder 

ganzen Bedürfnisfeldern (z.B. Bauen und Wohnen, Mobilität, Ernährung) verbunden sind. Im Gegensatz zur 

Ökobilanz ist die Stoffstromanalyse nicht international genormt. Deshalb existieren zahlreiche Methoden, die je 

nach Fragestellung, Erkenntnisinteresse und Untersuchungssystem sehr unterschiedlich sein können.“2  

Methodische Abgrenzung: Aufgrund ihrer methodischen Nähe zueinander ist es nicht immer möglich, zwischen 

Ökobilanzen und Stoffstromanalysen eindeutig zu unterscheiden. Vereinfacht gesagt stehen bei Stoffstromanalysen 

eher die Mengen und Wege der Stoff-, Material-, und Energieflüsse eines Systems im Vordergrund, während bei 

Ökobilanzen auch die mit diesen Flüssen verbundenen Umweltwirkungen betrachtet und bewertet werden. 

2.2 Die Ökobilanz im Kontext des Symobio-Projekts 

Das Monitoring der Bioökonomie wird im Symobio-Projekt anhand der folgenden vier Indikatoren erfolgen:  

1. Fußabdruck der Nutzung von landwirtschaftlichen Flächen 

2. Forstfußabdruck 

3. Wasserfußabdruck  

4. Klimafußabdruck (Emission von Treibhausgasen) 

 
1 https://www.umweltbundesamt.de/themen/wirtschaft-konsum/produkte/oekobilanz 
2 https://www.umweltbundesamt.de/stoffstromanalyse 
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Zur Ermittlung der Fußabdrücke wird ein Modellierungssystem entwickelt, das in erster Linie auf einem 

Stoffstrommodell beruht, in das Daten aus Input-Output-Datenbasen, ökonometrischen Modellen und Modellen 

für die Land- und Wassernutzung eingespeist werden. Solche Fußabdrücke sind aber auch Bestandteil des 

sogenannten Umweltwirkungsprofils von Produkten als Ergebnis der Wirkungsabschätzung in Ökobilanzen. Der 

Unterschied besteht darin, dass ein Umweltwirkungsprofil üblicherweise deutlich mehr Umweltaspekte umfasst. 

Sowohl in der Produktökobilanz als auch im Modellierungsansatz des Symobio-Projekts ist eine Rahmensetzung 

bzgl. der zu berücksichtigenden Stoffströme über die Festlegung einer Systemgrenze sowie die Skalierung der 

Stoffflüsse über die Definition der Bezugsgröße erforderlich. In der Produktökobilanz ist dies über die ISO 

Normenserie vorgegeben. So wird dort die Systemgrenze als Satz von Kriterien zur Festlegung, welche 

Prozessmodule Teil eines Produktsystems sind, definiert (ISO 14040). Bei einer vollständigen Ökobilanz geht die 

Modellierung von der Entnahme der für die Herstellung des Produkts benötigten Ressourcen aus der Umwelt bis 

zur Entsorgung nach Produktgebrauch oder bis zu einem Punkt, wo Koppelprodukte, Nebenprodukte oder Abfall 

zur Verwertung die Systemgrenze überschreiten, also das Produktsystem verlassen (Klöpffer und Grahl 2007). 

Bezugsgröße ist die funktionelle Einheit, die als quantifizierter Nutzen eines Produktsystems definiert ist.  

Der Produktbezug wird im Symobio-Projekt auch als Mikroebene, der Bezug auf übergeordnete Stoffströme, wie 

z.B. den gesamten Holzverbrauch in Deutschland, als Makroebene bezeichnet. Die beiden Ansätze sind daher in 

gewisser Hinsicht komplementär. Während auf der Makroebene beispielsweise Informationen zu 

volkswirtschaftlichen Systemen erhalten werden (Bsp. Umweltökonomische Gesamtrechnung des Statistischen 

Bundesamts), liefert die Mikroebene granulare Informationen zu den Treibern der Umweltwirkungen (und damit 

auch Ansatzpunkte für Optimierungen) oder auch Entscheidungsgrundlagen für produktpolitische Maßnahmen.  

In den Arbeitspaketen 5.3 und 5.4 gilt es daher zu untersuchen, inwiefern methodische Ansätze und Erkenntnisse 

aus der Produktökobilanzierung (Mikroebene) für das Monitoring der Bioökonomie (Makroebene) hilfreich sein und 

nutzbar gemacht werden können. Dazu wurden Produktökobilanzen in ausgewählten Bereichen / für ausgewählte 

Produktgruppen recherchiert und anhand einer einheitlichen Kriterienstruktur aufbereitet. Dies wird in den 

Kapiteln 2.3 (Auswahl) und 2.4 (Evaluationsmatrix) weiter ausgeführt. 

Der Begleitkreis des Projekts regte im Zuge des Projekttreffens im März 2018 an, zusätzlich zu den 

Produktökobilanzen exemplarisch solche Studien zu berücksichtigen, in denen die Ökobilanzmethode für die 

Bewertung übergeordneter Stoffströme angewendet wird. Wie im Abschnitt zu den Begriffsbestimmungen bereits 

angedeutet, ist eine solche Methodenkombination nicht ungewöhnlich. Beispielsweise findet sich schon in der im 

Auftrag des Umweltbundesamts im Jahr 2000 veröffentlichten Ökobilanz graphischer Papiere (UBA 2000). In 

neueren Studien werden zunehmend Aspekte wie die Kaskadennutzung von biogenen Rohstoffen (Fehrenbach 

2017, Mehra et al. 2018) oder die Ermittlung von prioritären Nutzungspfaden von Biomasse im Kontext nationaler 

Umweltziele (Mehra et al. 2018) untersucht.  

Im vorliegenden Bericht steht die Recherche und Strukturierung von Produktökobilanzen im Vordergrund. In einem 

weiteren noch folgenden Bericht werden spezifische methodische Aspekte der Produktökobilanzen sowie der 

genannten Ökobilanzen mit Stoffstrombezug herausgearbeitet und hinsichtlich der Symobio-Fragestellungen 

bewertet. 
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2.3 Auswahl und Erfassung der Produktökobilanzen 

2.3.1 Allgemeines 

Im Rahmen der Literaturanalyse wurden zunächst alle relevanten wissenschaftlichen Quellen nach für die 

Projektfragestellung relevanten Studien durchsucht. Die ausgewählten Ökobilanzen wurden anschließend in einer 

Excel-Datei zusammengestellt und entsprechend einem vorgegebenen Kriterienraster ausgewertet. Diese 

„Evaluationsmatrix“ ist ein wesentlicher Bestandteil des vorliegenden Berichts (im Sinne des Deliverable 5.3.1, MS 

5.3.1, 5.3.2) und wird in den folgenden Berichtsteilen noch näher erläutert. Ein Referenzierung aller erfassten 

Studien findet sich zudem im Literaturverzeichnis des vorliegenden Berichts. Die Excel-Datei mit sämtlichen 

erfassten Studien wird als separate Datei mitgeliefert. 

2.3.2 Auswahl der Produktbereiche 

Das Ziel der Literaturanalyse war es, eine möglichst weite Bandbreite an Anwendungsbereichen und Produkten im 

Bereich der Bioökonomie zu erfassen. Den Ausgangspunkt bildeten zunächst die beiden Themenkomplexe 

„energetische“ und „stoffliche“ Biomassenutzung, die sich wiederum aufgliedern in die verschiedenen 

Untergruppen. Die erfassten Produktbereiche sind in Abbildung 1 dargestellt.  

 

Abbildung 1: Erfasste Produktbereiche in der Literaturanalyse 

2.3.3 Recherchestrategie 

Die Basis der Literaturrecherche bildeten zunächst alle Studien, die bereits in den Datenbanken des ifeu vorhanden 

waren. Dieser Fundus wurde ergänzt durch eine Stichwortsuche, wobei die Literaturverzeichnisse einzelner Studien 

wiederum als Ausgangspunkt für weitere Recherchen nach Studien oder Autoren dienten. Bei der Recherche 

wurden sowohl Bibliotheksdatenbanken, Online-Literaturdatenbanken als auch allgemeine Suchdienste 

herangezogen.  


Bioplastics

		Bioplastic LCAs

		Bibliographical Data														Scope

																General Aspects																				Special Aspects

		Erscheinungsjahr		Link 		Titel		Autoren		Land des Autoren		Auftraggeber		Herausgeber		Untersuchungsziel 		Zielgruppe		Anwendung der Studie		Interessengruppe						Produkte		Verpackung                                                                                     ja / nein		Anwendung des Produkts		ISO Critical review           ja / nein		Rohstoffe		 Herkunft der Rohstoffe		Umgang mit Nebenprodukten		Geographischer Bezug d. Studie		Lebensphasen		Wirkungskategorien		Funktionale Einheit

		Year of Publication		Link to file or publisher		Title		Authors		Country of the Authors		External Contracting Authority		Editor/publisher (or location of main author)		Research Aims		Target		Application of Study		Politik 		Wirtschaft		Wissenschaft		Final product		Packaging yes/no		Application of product		Critical review           yes/no		Raw Material		Geographical origin of the raw material		Allocation or credit with byproducts		Geographic region of study		Process steps		Impact Categories		Functional Unit

		2006		https://www.ifeu.de/oekobilanzen/pdf/LCA%20zu%20PLA%20erstellt%20fuer%20NatureWorks%20(Okt%202006).pdf		Life Cycle Assessment of Polyactide (PLA): A comparison of food packaging made from NatureWorks® PLA and alternative materials, Final Report		A. Detzel, M. Krüger		DE		Nature Works LLC		IFEU GmbH, Heidelberg		The objectives of the LCA are to compare clam shells made from NatureWorks PLA (referred to in the study as “PLA”or “PLA5”) with clam shells from alternative materials; b) to examine the effect of purchasing renewable energy certificates by NatureWorks as well as next generation PLA production on the overall environmental profile of packages made from NatureWorks PLA and to examine the potential effect of selected PLA waste treatment options. 
		NatureWorks key customers and brand owners and Public authorities (particularly the German Environmental Ministry1
 and the Federal
Environment Agency2
). 		  to examine the potential effect of selected PLA waste treatment options.				x				NatureWorks PLA6 vs PET 		yes		PLA Kunststoffschalen mit Klappdeckel		ja		Corn (starch, glucose)		USA		environmental credits		Germany (and For PP, OPS and PET it has been assumed that the polymers are produced at different sites
in Europe)		cradle to gate		Fossil Resource Consumption (weighted with a scarcity factor of fossil fuel) • Global Warming (Climate Change) • Acidification • Terrestrial Eutrophication (i.e. Eutrophication of soils by atmospheric emissions) • Aquatic Eutrophication (i.e. Eutrophication of aquatic ecosystems by effluents) • Summer Smog (Photo-Oxidant Formation) • Human toxicity as PM10-equivalents and As-equivalents		1000 plastic shells with hinged lid of 500 ml each

		2006		https://www.tu-berlin.de/fak_3/menue/profil/		Ökobilanzieller Vergleich der Herstellung von Biopolymer aus nachwachsenden Rohstoffen		R. Liu		DE		Siemens AG, Berlin		Technische Universität Berlin, Fakultät III in Zusammenarbeit mit Siemens AG, Berlin		Ziel der vorliegenden Arbeit ist es daher, die aus nachwachsenden Rohstoffen wird methodisch in Anlehnung an die Ökobilanz technisch in Anpassung an die Realität entlang der PHB-Herstellungslinien für festgelegte Umweltkategorien quantifiziert und bewertet. Um die ökobilanzielle Betrachtung darüber hinaus in einen weiteren Zusammenhang stellen zu können, werden die potentiellen Umweltwirkungen, die auf nachwachsende Rohstoffe basierende PHB-Herstellung und auf fossilen Energieträger basierende PP-Herstellung, abgewogen.		n/a		n/a				x				PHB, Biopolymere, PP		nein		nicht definiert		ja		Raps, Zuckerrohr ; Glycerin als Kuppelprodukt aus der Biodieselproduktion, Melasse als Kuppelprodukt aus der Zuckerherstellung				Raps: Substitution von Sojaschrot als Futtermittel durch das Koppelprodukt
Rapsschrot und für die Substitution von Diesel als Treibstoff durch das Produkt Biodiesel. Zuckerrohr: treffen für die Substitution
von Benzin als Treibstoff durch das Nebenprodukt Bioethanol und für die Substitution
als Düngemitteln durch Filterkuchen mit Vinasse		EU		cradle to factory gate		Abiotischer Ressourcenverbrauch, Aquat. Frischwasser Ökotoxpot., Aquat. Salzwasser Ökotoxpot., Eutrophierungspotential, Humantoxizitätspotential, Ozonabbaupotential, Photochem. Oxidantienbildungspot, Radioaktive Strahlung, Terrestrisches Ökotoxizitätspot., Treibhauspotential (100 Jahre), Versauerungspotential 		1 kg Roh-PHB, 1 kg PP

		2006		http://publications.lib.chalmers.se/records/fulltext/25909/25909.pdf		Environmental Assessment of emerging Technologies		Selim Nouri		SE		 Alliance for Global
Sustainability (AGS) and the Centre for Environmental Assessment of Product and
Material Systems (CPM)		Department of Energy and Environment
Division of Environmental Systems Analysis (ESA)
Chalmers University of Technology
		Concretely, the specific purpose of our work is to assess environmentally and economically,
routes towards bioplastics that are potentially feasible but that have not been industrially implemented and get some feedbacks regarding methodology.		n/a		to provide optimizing decision-making tools						x		PLA, PHA; PE		no		Biopolymer		ja		corn, rice, sugarcane		n/a		n/a		n/a		cradle to gate		n/a		1 kg Plastic

		2007		http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6VFX-4PC4DHX-2&_user=10&_coverDate=08%2F31%2F2008&_rdoc=1&_fmt=high&_orig=search&_origin=search&_sort=d&_docanchor=&view=c&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=3f9491024db7fbadbe37691b2171ea9a&searchtype=a		Utilisation options of renewable resources: a life cycle assessment of selected products		Andreas Uihlein, Simone Ehrenberger and Liselotte Schebek		DE		n/a		Department of Technology-Induced Material Flow, Institute for Technical Chemistry, Forschungszentrum Karlsruhe GmbH; Institute of Applied Sciences, Pforzheim University		This paper aims to assess some examples of the utilisation of renewable resources to produce fuels or bioproducts and to compare them with their conventional (fossil) counterparts under an environmental point of view. We aim to answer the following questions: Are products and/or fuels from biomass more environmental friendly than their fossil counterparts? Which life cycle steps (provision of raw material, manufacturing processes, utilisation) lead to environmental impacts? Is it more favourable to use biomass resources as fuels or as bioproducts under an environmental point of view? To answer these questions we performed a life cycle assessment to determine the environmental impacts of the products and to reveal the weak points of the respective life cycles. 		n/a		improve the weak points in the life cycles.						x		PLA, PS		no		insulation material from Miscanthus vs. Mineral wool, miscanthus as solid fuel vs conventional energy carriers, PLA drinking cups from corn vs polystyrene drinking cups, ethanol from corn vs gasoline		nein		Corn, Miscanthus		assumed not relevant for this study		0.3 kWh electricity and 3.84 MJ heat kg1 waste, credited as substitution of current electricity mix in Germany and supply of process heat from natural gas furnace 		Germany (but for imports of resources, boundaries are extended)		cradle to grave		ecotoxicity, acidification and eutrophication, land occupation, fossil fules, mineral extraction, ozone layer depletion, respiratory effects, carcinogenics, climate change, ionising radiation		50 m3 of insulation material with a thermal conductivity of about 0.036e0.045 Wm 1 K 1 and a lifetime greater than 20 years; provision of
101,500 MJ heat and 2900 kWh electricity; 100,000 drinking cups for 2 dl with a material volume of 10 cm3

		2007		http://www.lcm2007.org/paper/169.pdf		LCA of biodegradable multilayer film from biopolymers		Daniel Garraín, Rosario Vidal, Pilar Martínez, Vicente Franco, David Cebrián-Tarrasón		ES		n/a		 Universitat Jaume I Castellón, Spain and 2
AIMPLAS, Technological Institute of Plastics, Spain		A new multilayer film has been developed in the Multibio Project for the production of food packaging. In this paper, the environmental impacts of this new biodegradable multilayer film -based on modified starch and polylactic acid (PLA)- and those of the conventional multilayer film -based on PP and PA6- are quantified in the categories of climate change, fossil fuel depletion, acidification and eutrophication		n/a		This assessment will allow us to find out
which life-cycle phases and materials of the multilayer polymer should be improved, and to identify the aspects
that require further research from an environmental viewpoint.						x		PLA, stärke-basiert PCL, PP, PA6		yes		multilayer film		nein		potato starch, corn starch 		n/a		n/a		n/a		cradle to grave		GWP, acidification, eutrophication, fossil energy depletion		1 m2 of packaging film of similar thickness (each layer in microns): 25-200-50 for the biodegradable multilayer film (68% in weight for compounding starch and 32% for PLA) and 130-20-130 for the conventional multilayer film (91% in weight for PP and 9% for PA6).

		2007		http://pubs.acs.org/doi/abs/10.1021/bm0700892		Comparative Life Cycle Studies on Poly(3-hydroxybutyrate)-Based Composites as Potential Replacement for Conventional Petrochemical Plastics		Matteo Pietrini, Lex Roes, Martin K. Patel and Emo Chiellini		IT/NE		Network of Excellence NANOFUN-POLY
“Nanostructured and Functional Polymer-based
Materials and Nanocomposites”		 Laboratory of Bioactive Polymeric Materials for Biomedical & Environmental Applications, UdR-INSTM,
Department of Chemistry and Industrial Chemistry, University of Pisa, Via Risorgimento 35, 56126 Pisa,
Italy, and Copernicus Institute, Department of Science, Technology and Society, Utrecht University,
Heidelberglaan 2, 3584 CS Utrecht, the Netherlands		A cradle-to-grave environmental life cycle assessment (LCA) of a few poly(3-hydroxybutyrate) (PHB) based composites has been performed and was compared to commodity petrochemical polymers. The end products studied are a cathode ray tube (CRT) monitor housing (conventionally produced from high-impact polystyrene, HIPS) and the internal panels of an average car (conventionally produced from glass-fibers-filled polypropylene, PP-GF). The environmental impact is evaluated on the basis of nonrenewable energy use (NREU) and global warming potential over a 100 years time horizon (GWP100). Sugar cane bagasse (SCB) and nanoscaled organophilic montmorillonite (OMMT) are used as PHB fillers. Target: unclear. Application: 		n/a		purpose of assessing the potential environmental
benefits that can be reached with the application of
these new biodegradable materials instead of petrochemical
polymers. 		x						PHB, PP, PS		no		cathode ray tube (CRT) monitor housing, internal panel of a car		nein		Sugarcane bagasse (SCB) and nanoscaled organophilic montmorillonite (OMMT) 		n/a		n/a		Europe		cradle to grave		eutrophication (EP), acidification (AP), ozone layer depletion (ODP), ecotoxicity (ETP), and human toxicity (HTP)		one housing of an average 17´´ CRT monitor for a desktop computer; the total of all internal panels of an average car with a life of 10years and a total distance traveled of 150.000km.

		2008		https://www.nnfcc.co.uk/		 Life Cycle Assessment (LCA) of Biopolymers for single-use Carrier Bags		Dr Richard J Murphy, Dr Gareth Davis and Michaela Payne		UK		Defra		Imperial College London;  National Non-Food Crops Centre
(NNFCC)		This research was carried out to examine the environmental impacts of using biopolymers for single-use carrier bags in the UK supermarket sector.		UK policy makers. 		Consider the ‘pros and cons’ for biopolymer-based carrier bags in the wider UK
context and the implications for UK policy decisions – including social and economic
influences as well as environmental ones		x						LDPE, HDPE, Mater-Bi, Paper, PLA		yes		single use carrier bags, grocery bags, food waste bags		ja		HDPE, corn, polzcaprolactone, PLA, ecofoil, HDPE, unknown catalyst		fir Nater.Bi: Italy; for PLCA: USA. For ecofoil: Germany. For Oxo-degradable HDPE bag: UK		n/a		UK		cradle to grave		abiotic depletion, global warming, human toxicitz, fresh water aquatic ecotox., terrestrial ecotox., photochemical oxidation, acidification, eutrophication. Carcinogens, ozone layer, fossil fuels, resp. organics, resp. inorganics, ecotoxicty, acidification, eutrophication, climate change, land use, radiation, minerals 		The carrying of 10,000 litres of grocery items from the supermarket to the home in carrier bags filled to 75% of the nominal bag volume.

		2008		https://www.sciencedirect.com/science/article/pii/S0956053X0800295X		Compostable cutlery and waste management: An LCA approach		Francesco Razza, Maurizio Fieschi, Francesco Degli Innocenti and Catia Bastioli		IT		Novamont (studies their Mater-Bi B&C cutlery)		Novamont, Piazzale Donegani 4, 05100 Terni, Italy; Studio Fieschi, Via Principe Tommaso 41, Torino Italy		In this paper the LCA of serving food with disposable cuttlery made either with B&C plastics or with non-B&C plastics was addressed. 		users and potential purchasers of environmental trailts of biodegradable and bio-based products; political planners and public administrators, municipal waste management organisations, fast food restaurant managers and organisers of town festivals. 		 to demonstrate the improvements to be obtained from a shift in current scenario to the alternative scenario				x				PLA, starch-based, Mater-Bi, PS, PE		no 		cutlery, tableware		yes		crude oil used to produce plastic cutlery vs. Raw materials to produce biodegradable and compostable cutlery		unlear- from databank		mention of potential for feedstock energy being recovered but not included in this LCA		Italy, EU		cradle to grave		energy resources as consumption of renewable energy, greenhouse effect, waste production as solid waste, eutrophication, acidification		serving 1000 meals (generates 150 kg of food waste and cutlery)

		2009		https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1530-9290.2011.00405.x		Comparative life cycle assessment of polyethylene based on sugarcane and crude oil		Christine Liptow, Anne-Marie Tillmann		SE		Tetra Pak, Trioplast		Department of Energy and Environment, Division of Environmental System Analysis, Chalmers University of Technology		answer the question: is the use of sugarcane based LDPE in the production of goods and packaging in Sweden environmentally preferable to crude oil based LDPE? The purpose of this LCA was to investigate the most important
contributors to the environmental impact of renewable,
sugarcane-based LDPE and to then compare the results with
fossil-based LDPE. Target: unclear. Application: unclear.		n/a		n/a				x				LDPE, biobased LDPE		no		polymer		nein		sugarcane, crude oil		Brazil, europa		for polymer-grade ethylene, part of the by-products are burned to produce steam		brazillian sugarcane ethanol vs packaging europe		cradle to grave (but not including use-phase)		global warming potential, primary energy consumption, photochemical
ozone creation, acidification and eutrophication potential		1 kg LDPE

		2009		https://www.ifeu.de/		Life Cycle Assessment of Waste Bags		Frank Wellenreuther, Sybille Kunze, Andreas Detzel, Benedikt Kauertz, Martina Krüger, 
Joachim Reinhardt		DE		The European Producers and Trade Association		IFEU GmbH, Heidelberg		In this LCA study waste bags for the disposal of residual waste of households are examined. These waste bags can be made from different plastics raw materials. Waste bags sold in European retail outlets usually are made from virgin LDPE granules, virgin HDPE granules, secondary granules from recycled film products (PCR), as well as from bio-degradable plastics (usually renewable materials blended with petrochemical components). target: polymer producers and processors,  general research to enter the growing market of sustainable plastics. application of study: to influence the producers and processers to further reduce environmental impact of packaging. 		 Policy on plastic regulations in French and German markets. 		to create scientific grounds for the environemntal evaluation of waste bags used on the French and German market.		x						LDPE, HDPE, Polyester, PCR, Biplastic Pellets, Ecoflex, Ecovio		yes		Müllbeutel		ja		virgin LDPE granules,
- virgin HDPE granules,
- secondary granules from recycled film products (PCR), as well as
- bio-degradable plastics (usually renewable materials blended with petrochemical
components) ; Kartoffel		Europa 				France and Germany		cradle to grave		Fossil Resource Consumption, Climate Change, Photo-Oxidant Formation , Acidification, Eutrophication, Human Toxicity (PM10), Human Toxicity (Carcinogenic Risk), Total primary Energy (cumulative energy demand), Cumulative Energy Demand Non-renewable (Non-renewable Primary Energy), Land Use 		1000 waste bags independently of the respective volume

		2010		https://link.springer.com/article/10.1007/s11367-010-0155-8		Twisting biomaterials around your little finger: environmental impacts of bio-based wrappings		Barbara G. Hermann & Kornelis Blok & Martin K. Patel		NE		n/a		Utrecht University, Copernicus Institute, Science,
Technology & Society,
Heidelberglaan 2( 3584 CS Utrecht, The Netherlands 		To find out if bio-based materials are environmentally advantageous for this demanding application, we compared
laminated, printed film across the whole life cycle.		n/a		n/a						x		polylactic acid, bio-based polyethylene, and a biobased polyester, polypropylene,
polyethylene		yes		laminated, printed film		nein		PLA raw material		x		electricity co-produced during process is assumed to replace electricity produced accroding to average power generation in EU and heat is assumed to replace average production in a gas-fired boiler.		EU		cradle to gate and gradle to grave 		Non-renewable energy use, Total energy use (total of non-renewable and renewable energy use), Global warming potential, Depletion of abiotic resources, Photo-oxidant formation, Acidification, Eutrophication, Water use, and Land use;		1 m2 of packaging film

		2010		https://dspace.library.uu.nl/handle/1874/179548		Opportunities for biomaterials - Economic, environmental and policy aspects along their life cycle		Barbara Geneviève Hermann		NE		n/a		Copernicus Institute at Utrecht University, The Netherlands		In the following, we will discuss the research context of the bio-basedmaterial production chain, starting with the production of biomass feedstocks, followed by the sustainability and maximum potentials of such production and finally the conversion technologies used to produce materials from such biomass.		n/a		close gap of knowledge with respect to the economic and environmental benefits of replacing petrochemicals by bio-based materials which are produced
using white biotechnology, as well as by bio-based materials which are produced
using more established production processes, such as starch products and pulp & paper						x		(paper, polylactic acid, biobased polyethylene, and a bio-based polyester) VS (polypropylene,
polyethylene)		yes		general		ja		general		n/a		system expansion: co-generation of electricty and heat: credit of electricity is assumed to replace electricity produced according to the average power generation in EU. Heat is assumed to replace average production in a gas-fired boiler. 		Europe		cradle to grave and cradle to factory gate		: Nonrenewable energy use, Total energy use (total of non-renewable and renewable energy use), Global warming potential, Depletion of abiotic resources, Photo-oxidant formation, Acidification, Eutrophication, Water use, and Land use		1m2 packaging film 

		2010		https://onlinelibrary.wiley.com/doi/10.1002/ep.10490		Life Cycle Assessment of Polylactic Acid and Polyethylene Terephthalate Bottles for Drinking Water		Fausto Gironi and Vincenzo Piemonte		IT		n/a		Department of Chemical Engineering Materials and Environment, University of Rome ‘‘La Sapienza,’’ Italy		In this work, the LCA (cradle to grave) of PLA bottles for drinking water was developed and compared to the LCA of PET bottles for the same use.		n/a		n/a						x		PLA, PET		yes		polymer		nein 		corn		n/a		co-products are not allocated, but recycled polymers
are used for the production of new bottles (100%
allocation in a closed loop system)		n/a		cradle to gate and grave		carcinogens, respiratory organics, respiratory inorganics, climate change, radiation, ozone layer, ecotoxicity, acidification/eutrophication, land use, minerals, and fossil fuels		1000 U of 500-mL bottles to be used for drinking water

		2010		http://www.materbiwave.com/wave_inglese/dichiarazione.pdf		Environmental Product declaration MATER-BI CF05S		Francesco Razza		IT		Novamont		Novamont 		provide a quantitative and verified description of the environmental performance of the biodegredable material MATER-BI, viewed from a comprehensive life cycle perspective		n/a		n/a				x				Mater-Bi CF05S		no		carrier bags		nein		corn starch and biodegradable copolyester 		n/a		mass allocation used for multi-output processes		Italy		extraction of non-renewable resources, growing and harvesting of renewable resources - distribution 		Non-renewable and renewable primary energy sources, global warming, ozone depletion, acidification, POF, eutrophication, AD, material subject for recycling, hazardous wasste, other waste		1kg Cf05S graunle

		2010		https://www.sciencedirect.com/science/article/pii/S092134491000217X		Environmental impact assessment of man-made cellulose fibres		Li Shen, Ernst Worrell, Martin K. Patel		NL		EU-Network of Excellence
EPNOE “European Polysaccharides Network of Excellence” and  Lenzing AG		Department of Science, Technology and Society, Faculty of Science, Utrecht University, The Netherlands		The purpose of this study is to assess the environmental impact of man-made cellulose fibres. Life cycle assessment (LCA) was conducted for three types of fibres (i.e. Viscose, Modal and Tencel) produced by Lenzing AG. T		Lenzing AG		to assess the environmental
impacts of man-made cellulose fibres.		x		x				Viscose, Modal, Tencel		no		cellulose fibres		nein 		wood		n/a		three types of allocation problems are distinguished:
allocation of by-products from pulp and fibre production, allocation
of energy from waste incineration, and other multi-output
situations. System expansion applied for acetic acid and sodium sulphate for the integrated production process. not applied for wood; only economic allocation is applied for off-grade fibres		viscose: asia, austria; modal and tencel: austria; cotton: US and Canada; PET and PP: western europe		cradle to factory gate		Primary energy demand, water use, land use and the CML baseline impact 		1 tonne staple fibre

		2010		http://www.springerlink.com/content/44426084177r81m6/fulltext.pdf		Life cycle assessment of the manufacture of lactide and PLA biopolymers from sugarcane in Thailand		Wim J. Groot & Tobias Borén		NE		n/a		Purac–Research and Development, Arkelsedijk 46, 4206 AC Gorinchem, The Netherlands		This life cycle assessment (LCA) study supporting market development presents the eco-profile of lactides and PLA biopolymers.		n/a		 to
facilitate systems optimization and development of
more sustainable products.				x				L-lactide, D-lactide, PLLA, and two PLLA/PDLA blends		no		lactide and biopolymers		nein		sugarcane		Thailand		gypsum (used in a cement plant, which replaces the mining of gypsum)biomass (applied in agriculture to alleviate acidification problems), and feed grade and technical grade lactic acid (used as animal feed)		Thailand		cradle to gate		primary renewable and non-renewable energy, non-renewable abiotic resource usage, farm land use, global warming, acidification, photochemical ozone creation, human toxicity, and eutrophication.		1 tonne of material

		2012		http://pubs.rsc.org/en/content/articlelanding/2012/ee/c2ee02480b#!divAbstract		Replacing fossil based PET with biobased PEF; process analysis, energy and GHG balance		A. J. J. E. Eerhart, A. P. C. Faaij and M. K. Patel		NL		Innovation vouchers
program of the Dutch Government (Furanix Technologies:
G101578 and Avantium Chemicals: G101580)		Utrecht University, Copernicus Institute, Department of Science,Technology and Society, Budapestlaan 6, 3584 CD Utrecht, The  Netherlands		The goal of the study was to
analyze and to translate experimental data on the catalytic dehydration of fructose to a simulation
model, using the ASPEN Plusmodeling software. The mass and energy balances of the simulation model
results were then used as inputs for a process chain analysis (by application of the life cycle assessment
methodology, LCA) and compared to its petrochemical counterpart polyethylene terephthalate (PET).		n/a		n/a		x						PEF, PET		no		polymer		nein		corn		n/a		allocation		global		cradle to gate		energy and GHG emissions		1 tonne of PEF

		2012		https://link.springer.com/article/10.1007/s11367-013-0590-4		An extended life cycle analysis of packaging systems for fruit and vegetable transport in Europe		Stefan Albrecht & Peter Brandstetter & Tabea Beck & Pere Fullana-i-Palmer & Kaisa Grönman & Martin Baitz & Sabine Deimling & Julie Sandilands & Matthias Fischer		DE		n/a		University of Stuttgart		In this study, the most common European fruit and vegetable transport packaging systems, namely single-use wooden and cardboard boxes and re-useable plastic crates, are analyzed and compared considering environmental, economic, and social impacts.
representative average situation). The results can be further
used for the identification of optimization potentials of a given
transport packaging option from a system point of view		fruit sector		 to be used to identify
favorable boundary conditions of transport packaging systems						x		 Polypropylene and polyethylene (single-use wooden and cardboard boxes
and re-useable plastic crates)		no		transport boxes		ja		wood and oil		europe		allocation und credit		Europe		cradle to grave		GWP, AP, EP, POCP, ADP		15 kg of fruits/vegetables in 3,333,350 filled boxes/crates

		2013		https://onlinelibrary.wiley.com/doi/abs/10.1002/bbb.1427		Succinic acid production derived from carbohydrates: An energy and greenhouse gas assessment of a platform chemical toward a bio-based economy		Benjamin Cok, Ioannis Tsiropoulos, Alexander L. Roes, and Martin K. Patel		NL		 DSM Biobased
Products and Services BV		Copernicus Institute of Sustainable Development, Faculty of Geosciences, Utrecht University,laan 2, 3584 CS Utrecht, the Netherlands		This study aims to answer the following questions:
1. What is the impact on NREU and climate change of succinic acid production based on dextrose from corn in comparison to three petrochemical counterparts?
2. What is the infl uence of choices made regarding allocation approach and plant location on the results for bio-based succinic acid?
3. What are the most contributing sub-processes in the process chain of bio-based succinic acid?		 DSM Biobased
Products and Services BV		 use quantitative information on enviro performances to improve product				x				succinic acid		no		polymer		nein		corn		Usa, Brazil, China		ammonium sulfate - system expansion		Europe		cradle to gate		non-renewable energy
use (NREU) and greenhouse gas (GHG) emissions		one kg of high-grade bio-based succinic acid (≥99.5 wt-% pure).

		2014		https://www.sciencedirect.com/science/article/pii/S0959652614002388		Bio-based versus traditional polymer composites. A life cycle assessment perspective		Angela Daniela La Rosa a,*, Giuseppe Recca b , John Summerscales c , Alberta Latteri a , Gulia Cozzo a , Gianluca Cicala		IT		Italian Ministry of University
and Research: the project PON 2239 “MATRECO		Department of Industrial Engineering (DII), University of Catania, v.le A. Doria n.6, 95125 Catania, Italy		A comparative LCA between an eco-sandwich made of bio-based epoxy resin (SuperSap 100/1000) and natural fibers against a traditional sandwich made of epoxy/glass-fibers was carried out. The main purpose and contribution of this study is the exploration of the eco-efficiency of this new material which featured applications span from naval to automotive and building sectors.		n/a		 project PON 2239 “MATRECO”.
		x						polymer granuales for eco-sandwhiches		yes		polymer		nein 		cork, hemp		n/a		20% of cork dust material assigned as allocation, used in industry as fuel to heat and boil raw cork		Italy		cradle to manufacture		ADP, AP, EP, GWP, ODP, HTTP, FAETP, TETP, CED		An eco-sandwich panel sized (0.400 0.400 0.02 m) is

		2015		https://www.liebertpub.com/doi/full/10.1089/ind.2015.0003		Life Cycle Inventory and Impact Assessment Data for 2014 Ingeo Polylactide Production		Erwin T.H. Vink and Steve Davies		NL		NatureWorks		NatureWorks BV, Naarden, The Netherlands		The objective of this paper is to provide
detailed ecoprofile data for Ingeo biopolymers of sufficient robustness,
integrity, and quality so that LCA practitioners and
stakeholders can confidently use the data in their own LCA studies. 		Natureworks; national and international authrorities, NGOs, corporations. 		 to improve information on natureworks production				x				PLA				polymer		nein		corn		USA		credit given to gypsum mining avoidance		USA		cradle to gate		Global warming potential, Primary energy of nonrenewable resources as HHV, Primary energy of renewable resources, Acidification potential (AP), Eutrophication potential (EP), Photochemical ozone creation potential (POCP), ozone depletion potential (ODP)		The reference flow
referred to in this study is 1 kg Ingeo
biopolymer, at the polymer
factory exit gate of NatureWorks’
Blair facility

		2015		https://www.sciencedirect.com/science/article/pii/S0959652614012785		Life cycle impact assessment of bio-based plastics from sugarcane ethanol		I. Tsiropoulos, A.P.C. Faaij b, L. Lundquist, U. Schenker, J.F. Briois, M.K. Patel		NL		n/a		Copernicus Institute of Sustainable Development, Section Energy and Resources, Utrecht University, laan 2, 3584 CS Utrecht, The Netherlands		The purpose of this study is to assess the environmental impacts
of bio-PE and bio-PET from sugarcane ethanol.  		industry. 		 to optimize the production of ethanols						x		HDPE, PET		no		polymer		nein		sugarcane		Brazil and India		Displacement of LOW CO2 emission inetnsity grid power- Brazil: 0.16 kWh (0.22 kg CO2eq/kWh)
India: 0.5 kWh (0.55 kg CO2eq/kWh), sugar
91.5%, molasses 8%, bagasse 0.5%; Displacement of HIGH CO2 emission intensity grid power-  Brazil: 0.16 kWh (0.65 kg CO2eq/kWh),
0.9 MJheat (0.09 kg CO2eq/MJheat)
India: 0.5 kWh (1.1 kg CO2eq/kWh), 0.38 MJheat
(0.13 kg CO2eq/MJheat), sugar 92%, molasses 8%. Economic Allocation between material outputs: Brazil: ethanol 97.5%, electricity 2%, bagasse
0.5%
India: sugar 85%, molasses 7.5%, bagasse 0.5%		Brazil and India		cradle to gate		GWP, NREU, land-use, freshwater eutrophication, water-use at the midpoint level and to the endpoints human health (HH) and ecosystem quality (EQ)		1 kg of bio-based HDPE and 1 kg partially bio-based PET

		2015		https://www.sciencedirect.com/science/article/pii/S0959652615001535		Evolution of disposable baby diapers in Europe: life cycle assessment of environmental impacts and identification of key areas of improvement		Mauro Cordella a, * , Iris Bauer b , Anja Lehmann b , Matthias Schulz c , Oliver Wolf		ES		n/a		Institute for Prospective Technological Studies, Edificio Expo, c. Inca Garcilaso 3, 41092 Seville, Spain		The study aims at providing technical
indications about the potential for reducing the environmental
impacts of the product. To this purpose, findings from the
LCA have been coupled with a targeted analysis of sectorial literature
and industry initiatives of relevance for diapers. It is anticipated
that the outcomes of the study could be applied to support
the design and the labelling of products. 		n/a		to improve the product design and production processes						x		polymers		no		disposable baby diaper		nein		Fluff pulp, Superabsorbent polymers (SAP), Polypropylene
(PP), Low density polyethylene (LDPE), Adhesives, Others		n/a		waste		EU		cradle to grave		(see later columns)		the production and consumption
of one unit of product that is representative of the
average conditions of purchase and use in Europe in a specific year

		2015		https://www.sciencedirect.com/science/article/pii/S0959652615010197		Ex-ante Life Cycle Assessment approach developed for a case study on bio-based polybutylene succinate
		Paolo Tecchio, Pierluigi Freni, Bruno De Benedetti, Françoise Fenouillot		IT		 THALIA project (Produits
 eco-conçus pour le d eveloppement durable, valid es par analyse
de cycle de vie)		Department of Applied Science and Technology, Politecnico di Torino e 24, Corso Duca degli Abruzzi, I-10144, Torino, Italy; Ingenierie des Materiaux Polymeres, Institut national des sciences appliqu�ees de Lyon e INSA-Lyon, IMP/LMM, 17 avenue Jean Capelle, F-69621, Villeurbanne cedex, France		In the present work, an ex-ante Life Cycle Assessment approach is proposed to forecast the environmental impact of a new material, overcoming the aforementioned issues. The most relevant added value of the proposed methodology lies in the use of primary data collected on lab/pilot scale systems alongside data simulated from thermo-chemical considerations. A scale-up protocol is thus detailed and then applied to the case of polybutylene succinate, a biopolymer that is gaining attention particularly as a replacement for polyolefins, and is obtained from bio-based succinic acid. Furthermore, a sensitivity analysis is used to evaluate and compare different renewable sources and chemical routes available for the production of bio-based succinic acid. 		n/a		 to introduce PBS as replacement for petroleum-based polyoefins to the market						x		 polybutylene succinate (PBS)		no		polymer		nein		The biomasses considered were corn starch, sugar cane, and lignocellulosics		n/a		water (not clear of allocation)		n/a		cradle to gate		GHG, CED		1 kg of partly bio-based PBS

		2016		https://www.sciencedirect.com/science/article/pii/S0959652615007209		Life cycle impact assessment of beverage packaging systems: focus on the collection of post-consumer bottles		Balint Simon, Mourad Ben Amor, Rita Foldenyi		HG		KMProjekt Consulting Ltd		University of Pannonia, Institute of Earth and Environmental Sciences, Egyetem u. 10, H-8200 Veszpr�em, Hungary		we were focussing in detail on six bottle collection systems such as kerbside bin, kerbside bag, deposit-refund, combinations with thermal compression of plastic bottles as well as an attempt made toward examining refill-bottles		policy makers, producers, consumers		support the definition of the next national waste beverage packaging directive.				x				aluminum, PET, PLA, glass, 'beverage cartons'		no		packaging material		nein 		aluminum, PET, PLA, glass, 'beverage cartons'		n/a		n/a		n/a		cradle to grave		GHG, POCP, HTTP		1000 L of drinks

		2016		http://agris.fao.org/agris-search/search.do?recordID=US201600275305		Comparing biobased products from oil crops versus sugar crops with regard to non-renewable energy use, GHG emissions and land use		Harriëtte L. Bos a,∗, Koen P.H. Meesters a, Sjaak G. Conijnb, Wim J. Corré b, Martin K. Patel c		NL		Ministry of Economic Affairs, as
part of the policy support program Biobased Economy, BO-20.12.		FBR, Wageningen University and Research Centre, P.O. Box 17, 6700 AA Wageningen, the Netherlands		Non-renewable energy use, greenhouse gas emissions and land use of two biobased products and biofuel from oil crops is investigated and compared with products from sugar crops.		Ministry of Economic Affairs- policy support program Biobased Economy, BO-20.12		to compare the NREU and
GHG emission for the production of two biobased products and a
biofuel with their counterparts made from fossil oil using an LCA approach.		x						polyol for polyurethanes, biodeiesel, bioresin		no		polyol for polyurethanes, biodeiesel, bioresin		nein 		rapeseed oil, palm oil, soybean oil				allocation on mass basis and system
expansion. Example: avoided NREU for the three oil crops and five sugar crops per hectare (using mass allocation)		palm oil is produced in South-East Asia, soybean in Brazil and rapeseed in Western-Europe		cradle to gate		Non-renewable energy use, GHG emissions, land use		1 metric tonne of product

		2016		http://agris.fao.org/agris-search/search.do?recordID=US201600272322		Does biobased polymer achieve better environmental impacts than fossil polymer? Comparison of fossil HDPE and biobased HDPE produced from sugar beet and wheat		Sandra Belboom, Angelique Leonard		BE		n/a		Department of Chemical Engineering, PEP's, University of Li ege, Bat. B6 Quartier Agora - All ee du six août 11, 4000 Li ege, Belgium		The aim of this paper is twofold: it assesses the environmental impacts of biobased polymer production using sugar beet and wheat biobased ethanol highlighting their major environmental impacts and improvement possibilities and it compares their impact with the equivalent fossil polymer. To illustrate our results, high-density polyethylene (HDPE) has been chosen as polymer reference for both biobased and fossil routes. 		n/a		improvemnts of biobased ethylene production						x		HDPE, ethylene		no		polymer		nein		sugar beet, wheat		Belgium		sensitivtiy analysis used for allocation of coproducts. 		Belgium		cradle to grave (without use)		Climate change, Ozone depletion, particulate matter, photochemical oxidation, acidification, terrestrial euthrophication, aquatical euthrophication, land use, mineral + fossil + renewable ressource depletion		1 t HDPE

		2017		https://www.sciencedirect.com/science/article/pii/S0921344916302993		Life cycle assessment of wood-plastic composites: Analysing alternative materials and identifying an environmental sound end-of-life option		Philipp F. Sommerhuber, Jan L. Wenker, Sebastian Rüter, Andreas Krause		DE		Marie Curie Initial Training Networks (ITN) action
CASTLE, Grant agreement no. 316020		Thünen Institute of Wood Research, Leuschnerstr. 91c, 21031 Hamburg, Germany		In this study,the life cycle stages of raw material supply and end-of-life pathways of WPC were assessed environmentally from different perspectives with life cycle assessment (LCA)		n/a		n/a		x						WPC vs HDPE from crude oil 		no		wood-plastic composites (WPC)		nein 		wood		n/a		none produced and therefore no allocation		wood particles from Norway		cradle to gate		global warming potential (GWP), depletion potential of the stratospheric ozone layer (ODP), acidification potential of land and water (AP), eutrophication potential (EP), formation potential of tropospheric ozone photochemical oxidants (POCP), abiotic depletion potential for non-fossil resources (ADPE), abiotic depletion potential for fossil resources (ADPF).		1 t of postconsumer WPC for both systems A and B.
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		Erscheinungsjahr		Link 		Titel		Autoren		Land des Autoren		Auftraggeber		Herausgeber		Untersuchungsziel 		Zielgruppe		Anwendung der Studie		Interessengruppe						Produkte		Anwendung des Produkts		ISO Critical review           ja / nein		Rohstoffe		 Herkunft der Rohstoffe		Umgang mit Nebenprodukten		Geographischer Bezug d. Studie		Lebensphasen		Wirkungskategorien		Funktionale Einheit

		Year of Publication		Link to file or publisher		Title		Authors		Country of the Authors		External Contracting Authority		Editor/publisher(or location of main author)		Research Aims		Target		Application		Politik 		Wirtschaft		Wissenschaft		Final product		Application of product		Critical review           ja / nein		Raw Material		Geographical origin of the raw material		Allocation or credit with byproducts		Geographic region of study		Process steps		Impact Categories		Functional Unit

		2006		https://www.oeko.de/en/publications/p-details/life-cycle-analysis-of-hand-drying-systems-supplement/		Life Cycle Analysis of hand-drying systems		Dr. Ulrike Eberle (project leader) Dipl.-Ing. Martin Möller		DE		European Textile Service Association		Öko-Insititut		The European Textile Service Association (E.T.S.A.) commissioned Öko-Institut to compare
two mechanical hand drying systems: the continuous cotton roll system and the paper towel
system. Goal of this study was to gain more information on the environmental impacts of
these two systems and to compare these systems with the objective to identify the one with
the better environmental performance. 		Washroom operators (as “users” of textile towels and / or paper towels), professional laundries, paper towel and cotton roll manufacturers, laundry detergent manufacturers, environmental policy makers / administrators and the interested public in general.		E.T.S.A. intends to use the results of the study to inform the public on environmental impacts of hand drying systems. Furthermore, the results are designated for marketing purposes and should also disclose optimisation potentials for the analysed systems.				x				virgin luxury paper, 50% recycled fibers		cotton  towels, paper towles, recycled paper towels		yes		cotton		Asia and Europe		allocation and credits for the cotton roll system		Europe		cradle to grave		Global Warming Potential (GWP) � Acidification Potential (AP) � Eutrophication Potential (EP) � Photochemical Ozone Creation Potential (POCP) Cumulated Energy Demand (CED)
� Water use
� Waste generation.		10,000 hand-dryings in Europe providing the mechanical removal of water, remaining dirt and micro-organisms.

		2007		https://link.springer.com/article/10.1065/lca2006.08.266		Life Cycle Assessment of Printing and Writing Paper Produced in Portugal		Ana Cláudia Dias*, Luis Arroja and Isabel Capela		PO		 FCT (Science and
Technology Foundation – Portugal) and  programme PRAXIS XXI
		Department of Environment and Planning, University of Aveiro, 3810-193 Aveiro, Portugal		The goals of this study were: • to assess the potential environmental impacts of the printing and writing paper produced in Portugal and consumed in Germany over its entire life cycle, in order to identify the processes with the largest environmental impacts (hot spots); • to evaluate the effect on the potential environmental impacts of changing the market were the Portuguese printing and writing paper is consumed: German market vs. Portuguese market		market		assist the pulp and paper industry in the
planning of future investments leading to an increase in its
sustainability		x						printing and writing paper		paper		no		eucalyptus globulus		Portugal		avoided allocation (Where allocation could not be avoided, the outputs and inputs
of the system were partitioned based on physical relationships)		Europe		cradle to grave		GW, A, E, NRRD, POF		1 tonne of printing and writing paper with a standard weight of 80g/m2

		2007		https://www.sciencedirect.com/science/article/pii/S0956053X06002674		Life cycle assessment of the waste hierarchy – A Danish case study on waste paper		Jannick H. Schmidt a,¤ , Peter Holm b , Anne Merrild c , Per Christensen		DA		n/a		Department of Development and Planning, Aalborg University, Fibigerstraede 13, 9220 Aalborg East, Denmark		In this article, we investigate the handling of waste paper in Denmark and compare the present situation with scenarios of more waste being recycled, incinerated or consigned to landWll.		n/a		We hope that investigations such as these can clarify for what materials, and under which circumstances, the waste hierarchy can be used, i.e., leading to speciWc rules of thumb for speciWc materials.						x		31% corrugated paper and paper bags, 23% newspaper, 20% coated paper, 15% cardboard and 12% uncoated, wood-free paper		recycling of paper		no		wood		Sweden, Germany and Finland		avoided allocation		Denmark		cradle to grave		Global warming, in million ton CO2-eq Ozone depletion, in kg CFC11-eq AcidiWcation, in 1000 ton SO2-eq Eutrophication, in 1000 ton NO3-eq Photochemical smog, in ton ethane-eq		“Denmark’s consumption of paper in 1999, totalling 1.2 million tons (1.122 million tons Dry Solids)”

		2008		https://www.sciencedirect.com/science/article/pii/S0921344908001341		Life cycle assessment of waste paper management: The importance of technology data and system boundaries in assessing recycling and incineration		Hanna Merrild, Anders Damgaard, Thomas H. Christensen		DA		n/a		Department of Environmental Engineering, Technical University of Denmark, Miljoevej, Bygning 113, DK-2800 Kgs. Lyngby, Denmark		The purpose of the study presented in this paper was to systematically compare waste paper recycling with incineration (with energy recovery) paying attention to variations in environmental data regarding paper recycling as well as incineration. This complex issue was addressed by LCA modelling focusing on the contributions
to global warming.		policy makers		The paper can hopefully contribute to a better understanding of the importance of the choice of technological data and the caution needed when defining the system boundaries when using LCA for policy making.						x		waste paper and virgin paper		waste paper recycling vs incineration		no		wood pulp		EU 15, Denmark, Sweden		allocation		Denmark		cradle to grave		GWP		1 ton of waste paper or produced paper

		2008		https://link.springer.com/article/10.1065/lca2007.11.366		Environmental Assessment of Enzyme Assisted Processing in Pulp and Paper Industry		Peter B. Skals1, Anders Krabek1, Per H. Nielsen2** and Henrik Wenzel		DA		Novozymes A/S, Krogshøjvej 32, 2880 Bagsværd, Denmark		Department of Manufacturing Engineering and Management, Technical University of Denmark, Build. 424, 2800 Lyngby, Denmark		The aims of the present study has been to investigate whether the enzyme technology is a more environmentally sound alternative than the conventional ways of producing paper. The study addresses five enzyme applications by quantitative means and discusses the environmental potential of a range of other enzyme applications by qualitative means.		pulp and paper industry		address the environmental potential
of a range of other enzyme applications by qualitative means				x				pulp and paper		enzyme technology to produce pulp and paper rather than traditional methods (ex. Enzymes to bleach fraft pulp rather than bleach)		no		wood, enzymes		Northern Europe		avoided allocation		Northern Europe		cradle to gate		(global warming, acidification, nutrient enrichment, photochemical smog formation		one ton of pulp or one ton of paper depending on the application

		2009		https://www.sciencedirect.com/science/article/pii/S0959652609000584		Environmental impact assessment of total chlorine free pulp from Eucalyptus globulus in Spain		Sara Gonza´lez-Garcı´a a,*, Almudena Hospido a , Ma Teresa Moreira a , Javier Romero b , Gumersindo Feijoo		ES		Spanish Ministry of Education		Department of Chemical Engineering, School of Engineering, University of Santiago de Compostela, 15782-Santiago de Compostela, Spai		This paper aims to identify and quantify the environmental impacts associated to Eucalyptus TCF pulp manufacture by using Life Cycle Assessment (LCA) as an analytical tool.		pulp industry		to identify those processes along the process chain that entail the highest environmental impacts		x						TCF pulp 		total chlorine free (TCF) pulp		no		Eucalyptus		Spain		allocation		Europe		cradle to gate		abiotic resources depletion (AD), global warming (GW), ozone layer depletion (OLD), human toxicity (HT), freshwater aquatic ecotoxicity (FE), marine aquatic ecotoxicity (ME), terrestrial ecotoxicity (TE), photochemical oxidants formation (POF), acidification (A) and eutrophication (E).		1 ton air-dried kraft pulp from Eucalyptus 

		2010		https://www.sciencedirect.com/science/article/pii/S0921344910000911		Paper and biomass for energy?: The impact of paper recycling on energy and CO2 emissions		Jobien Laurijssena,∗, Marc Marsidi b, Annita Westenbroeka, Ernst Worrell b,c, Andre Faaij		NL		n/a		Centre of Competence Paper and Board, IJsselburcht 3, 6825 BS Arnhem, The Netherlands		In this study, we calculate the energy use and carbon dioxide emissions for paper production from three pulp types. Increased recycling enables an increase in biomass availability and reduces life-cycle energy use and carbon dioxide emissions. This study aims to measure the GHG and energy impact of different
paper production chains from primary, secondary (recovered)
or a combination of fibres.		paper industry		n/a						x		newsprint, printing and writing paper, sanitary paper, corrugated board, greyboard, folding boxboard		chemically produced pulp, mechanically produced pulp, recovery-produced pulp		no		wood pulp		The Netherlands 		credit and allocation		Netherlands		cradle to gate		energy use and CO2 emissions		1 ton paper

		2010		https://www.tib.eu/en/search/id/tema%3ATEMA20100500464/Industrial-hemp-or-eucalyptus-paper-An-environmental/		Industrial hemp or eucalyptus paper? An environmental comparison using life cycle assessment		Ricardo da Silva Vieira & Paulo Canaveira & Ana da Simões & Tiago Domingos		PO		FCT, under
the grant “General Theory of Sustainability and Application to
Agriculture,” POCTI/MGS/47731/2002.		Environment and Energy Scientific Area, DEM, and IN+, Center for Innovation, Technology and Policy Research, Instituto Superior Técnico, Av. Rovisco Pais, 1, 1049-001 Lisbon, Portugal		The aim of this paper is to compare the environmental impacts of the production of Portuguese printing and writing paper based on eucalyptus with those from the production of paper from industrial hemp (Cannabis sativa).		pulp and paper industry		environmental potential of a range of other enzyme applications by qualitative means		x						printing and writing paper		printing and writing paper		no		eucalyptus and hemp		Portugal		allocation		Portugal		cradle to grave		global warming, photochemical oxidant formation (summer smog), acidification, eutrophication, and direct land use.		1 ton paper

		2012		https://www.sciencedirect.com/science/article/pii/S0921344912001334		An investigation of the relationship between recycling paper and card and greenhouse gas emissions from land use change		James, Keith		UK		n/a		Department of Chemical Engineering, University of Bath Claverton Down, Bath BA2 7AY, United Kingdom		The purpose of this study is to assess the greenhouse gas implications
of moving to or from recycled content in paper and card
placed on the market in the UK and China, the major market for
UK-derived recyclate (WRAP, 2011). 		recycling companies 		to add the impacts of the recylced content movement, which have previously been excluded from LCAs						x		paper from recycled materials or virgin wood		paper- recycled or virgin wood		no		wood		Canada, Norway, Spain, sweden, switzerland, usa		credit		Uk and China		cradle to gate		CO2 emissions, land use		1 cubic m wood raw material equivalent

		2012		http://pubs.rsc.org/en/content/articlelanding/2012/ee/c2ee21550k/unauth#!divAbstract		Environmental sustainability of bioethanol production from waste papers: sensitivity to the system boundary		Wang Lei, Richard Templer, Richard J Murphy		UK		Porter Institute (Imperial College London)		Department of Life Science, Imperial College London, London, SW7 2AZ, UK		The LCA
research had two aims: (1) assessing the environmental profile of
bioethanol produced from waste papers through its life cycle
including end-use in vehicles and (2) comparing the environmental
profile of bioethanol with conventional petrol		n/a		n/a						x		waste paper- newspaper, office paper, magazine, cardboard		bioethanol		no		waste paper		London, UK		credit and allocation		Uk 		cradle to grave		Abiotic resources Depletion Potential (ADP), Acidification Potential (AP), Eutrophication Potential (EP), Global Warming Potential (100 year horizon) (GWP100), Ozone layer Depletion Potential (ODP), Human Toxicity Potential (HTP), Freshwater Aquatic Ecotoxicity Potential (FAETP), Terrestrial Ecotoxicity Potential (TEP) and Photochemical-Oxidants Creation Potential (POCP)		‘to drive 1 km in a Flexible-fuel vehicle (FFV)

		2012		https://www.ncbi.nlm.nih.gov/pubmed/22784958		A Life Cycle Assessment (LCA) comparison of three management options for waste papers: Bioethanol production, recycling and incineration with energy recovery		Wang Lei, Richard Templer, Richard J Murphy		UK		Porter Institute (Imperial College London)		Department of Life Science, Imperial College London, London SW7 2AZ, UK		The two aims of this study were (1) to assess the environmental ‘profile’ of bioethanol transport fuel produced from various waste papers over a whole life cycle and (2) to compare the bioethanol life cycle with conventional options for waste paper management (recycling and incineration with energy recovery). 		n/a		to assess the sustainability of bioethanol produced from waste papers in relation to other waste paper management options (i.e. recycling and incineration) from an environmental point of view.						x		waste paper- newspaper, office paper, magazine, cardboard		bioethanol		no		waste paper and raw wood		London, UK		credit		Uk 		cradle to grave		ADP AP EP GWP100 ODP HTP FAETP TEP POCP		1 kg of bioethanol used in a flexible – fuel vehicle (FFV)’ and ‘the treatment (use) of 1 kg of waste paper’

		2012		https://www.sciencedirect.com/science/article/pii/S0048969712012132		Innovations in papermaking: An LCA of printing and writing paper from conventional and high yield pulp		B.M. Krishna Manda ⁎, Kornelis Blok, Martin K. Patel		NL		European Union Seventh Framework Programme (FP7/2007-2013)
under grant agreement no. 214653, project “SurFunCell”		Utrecht University, Copernicus Institute of Sustainable Development, Budapestlaan 6, 3584 CD Utrecht, The Netherlands		The goal of this analysis is to help the product development process for choosing a new product configuration and associated processes by assessing their performance from an environmental point of view.		n/a		The purpose of this LCA is to compare the environmental impacts of conventional office paper with innovative paper configurations. The goal of this analysis is to help the product development process for choosing a new product configuration and associated processes by assessing their performance from an environmental point of view.				x				printing and writing paper		i) unbleached virgin kraft pulp, ii) recovered fiber, and iii) high yield virgin chemithermo-mechanical pulp (CTMP)		no		wood pulp		Slovakia, Ukraine, Czech Republic, Poland				europe		cradle to grave		fossil depletion, metal depletion, natural land transformation, urban land occupation, agricultural land occupation, terrestrial ecotoxicity, climate change ecosystems, particulate matter formation, human toxicity, ozone depletion, climate change human health		1 ton of printing and writing paper, also called office paper, produced and used in EU

		2013		https://www.sciencedirect.com/science/article/pii/S0959652613004009		Environmental aspects of Norwegian production of pulp fibres and printing paper		Agneta Ghose, Gary Chinga-Carrasco		NO		The Research Council of Norway, Forest owners organisations,
Federation of Norwegian Industries (pulp and paper),
The research fund at Treteknisk and the Norwegian Sawmilling
Industry.		Paper and Fibre Research Institute (PFI), Høgskoleringen 6b, NO-7491 Trondheim, Norway		The purpose of this study was to assess the environmental impacts of the Norwegian pulp and paper industry, considering the production of pulp fibres and printing paper. The pulp fibres included in this study are thermo-mechanical pulp and kraft pulp fibres, which differ with respect to the energy consumption and chemicals used during production.		n/a		to describe the life
cycle environmental impacts of the printing paper production
(cradle to gate) and is thus considered an attributional LCA.		x		x				pulp fibres and printing paper.		i) thermo-mechanical pulp, ii) kraft pulp, iii) newsprint and iv) super calendered paper		no		wood pulp fibres		Norway		allocation		Norway		cradle to gate		CC, OD, H.T., POF, PMF, IR, TA, FEU, MEU, TE, FE, ME, CED		1 ton of the produced paper products (newsprint and SC paper) and pulp (TMP and kraft pulp)

		2013		https://www.bankofengland.co.uk/-/media/boe/files/banknotes/polymer/lca-of-paper-and-polymer-bank-notes.pdf?la=en&hash=7D3845CE11AD21F300CFA023F8FCF4AA37FB73CC		LCA of Paper and Polymer Bank Notes		Peter Shonfield		UK		PE International		The Bank of England		In particular the Bank of England is looking to:  evaluate the life cycle environmental impacts associated with manufacturing, distributing and disposing of UK bank notes based on two different substrates – cotton paper vs. bi-axially oriented polypropylene (BOPP) (hereafter referred to as “paper” and “polymer” respectively);  identify substances of concern whether in the form of bank note components or emissions arising from the bank note life cycle;  reveal those aspects of the bank note life cycle that could be targeted to further reduce environmental impact.		PE International		n/a				x				paper vs polymer		bank notes		yes		cotton		UK		allocation		UK		cradle to grave		AP, EP, GWP fossil, GWP biogenic, Photochemical Ozone Creation Potential, Ecotox P, H.T.P. cancer, H.T.P. non-cancer		“Provision and use of £1,000 of cash value over 10 years, considering an average bank note life cycle

		2013		https://link.springer.com/article/10.1007/s11367-013-0597-x		A comparison of the GHG emissions caused by manufacturing tissue paper from virgin pulp or recycled waste paper		Eskinder Demisse Gemechu & Isabela Butnar & Jordi Gomà-Camps & Alfred Pons & Francesc Castells		ES		Department of Chemical Engineering of Universitat Rovira i Virgili 		Departament Enginyeria Química, Universitat Rovira i Virgili Av. Paisos Catalans 26, 43007 Tarragona, Spain		The aim of this work is to compare greenhouse gas (GHG) emissions from producing tissue paper from virgin pulp (VP) or recycled waste paper (RWP). 		m decision makers at both company and
national levels		to suggest the actions required to reduce pollution.						x		virgin pulp or recycled waste paper		tissue paper		no		wood		portugal, northern europe, south america		allocation		EU		cradle to gate		GHG		the production of 1 kg of finished tissue paper.

		2015		https://www.sciencedirect.com/science/article/pii/S0959652614002285		Quantifying GHG emissions savings potential in magazine paper production: a case study on supercalendered and light-weight coated papers		Jorge Leon*, Cesar Aliaga, George Boulougouris, Mercedes Hortal, Juan Luis Marti		ES		European Commission through the EU
Seventh Framework Programme (Funding Scheme: NMP2-LARGE2010)		ITENE Packaging, Transport & Logistics Research Center, Spain		The aim of this work is to quantify the greenhouse gas (GHG) emissions savings potential in magazine paper production through the application of the innovative manufacturing strategies using advanced sheet structure design and fibre modifications.		n/a		n/a… evaluate the opportunities of reduction of GHG emissions from paper and pulp industry through the application of the FMC		x						supercalendered paper and light-weight coated paper		magazine paper		no		wood pulp		France and Sweden		no allocation or credit		Europe		cradle to gate		GHG		the production of one square meter of finished paper for printing magazines.

		2015		http://yadda.icm.edu.pl/yadda/element/bwmeta1.element.baztech-f1d3703a-b1f6-43b6-a8ff-59ed6fdc3e57		LIFE CYCLE ANALYSIS OF TISSUE PAPER MANUFACTURING FROM VIRGIN PULP OR RECYCLED WASTE PAPER		Aneta Masternak-Janus, Magdalena Rybaczewska-Błażejowska		PLND		n/a		Kielce University of Technology, Department of Production Engineering, Poland		The aim of this work is to compare the environmental impacts of two production processes of tissue paper using virgin pulp (virgin fiber) or waste paper pulp (recycled fiber). This comparison is based on the materials and energy used as well as emissions and waste resulting from the production of tissue paper.		n/a		enables the comparison of the above two production processes, based upon the same methodology (LCA) and life cycle impact assessment method (LCIA, ReCiPe method).						x		virgin pulp vs waste paper pulp		tissue paper		no		wood pulp		Poland		no		poland		cradle to grave		human toxicity, climate change, human health and ecosystems, and fossil depletion.		1 ton of produced tissue paper

		2015		http://www.avnir.org/		Product Environment Footprint (PEF) Supporting study for intermediate paper product		AVNIR		FR		International Paper		AVNIR		This report provides the outcomes of the PEF supporting study for an intermediate graphic (uncoated woodfree) paper product produced by International Paper’s Saillat mill in France. The supporting study has been carried out by cd2e for International Paper in the framework of the product environmental footprint (PEF) pilot project. The goals of the study were to:  test the draft Product Environmental Footprint Category Rules (PEFCR) Pilot on Intermediate Paper Products (Draft v.0.1.6 – December 2015),  validate the outcomes of the screening study (such as the selection of relevant impact categories, life cycles stages, processes and elementary flows),  help defining performance classes where possible,  perform supplementary analysis listed in the draft PEFCR,  provide results that can be used as the basis for communicating the PEF profile		International paper		to:  use the results of the study in other applications (beyond graphic paper),  facilitate the understanding of the impact of each process (in a way industry is familiar with).				x				intermediate graphic paper: uncoated woodfree		intermediate graphic paper: uncoated woodfree		no		wood pulp		France		nein		France		cradle to gate		Ionizing radiation, human health, Human toxicity, cancer effects; Climate change ( including biogenic); Human toxicity, non-cancer effects; Resource depletion mineral, fossils and renewables; Land use; Eutrophication freshwater; Resource depletion water; Photochemical ozone formation, human health; Climate change; Acidification;Particulate matter/Respiratory inorganics; Ecotoxicity freshwater; Eutrophication marine; Eutrophication terrestrial; Ozone depletion		“One tonne (1000 kg) of saleable graphic paper grade at the paper mill’s gate

		2016		https://www.billerudkorsnas.com/globalassets/billerudkorsnas/sustainability/lca-and-epd/lca-for-packaging-concepts--billerudkorsnas-report-u5732-ivl-2016.pdf		A comparative LCA study of various concepts for shopping bags and cement sacks		Dahlgren, Lena and Håkan Stripple		SW		BillerudKorsnäs AB		IVL Swedish Environmental Research Institute		The objective of the study was to perform a LCA of two specific products based on BillerudKorsnäs paper; Dsack (cement sack) and a shopping bag, on regard to the four environmental impact categories; Global Warming Potential (GWP), Acidification potential (AP), Eutrophication potential (EP), Photochemical ozone creation potential (Ground level ozone) (POCP) as well as primary energy and material resources. The objective was also to perform a LCA on the same type of products produced from different competing materials.		customers		to demonstrate to customers how their consumer choices create impacts based on which plastic type they use						x		BillerudKorsnäs paper		cement sack and shopping bag		yes		bleached and unlbeached sack kraft  paper (virgin fibre)		Sweden		credit and allocation		Sweden		cradle to gate		Global Warming Potential (GWP), Acidification potential (AP), Eutrophication potential (EP), Photochemical ozone creation potential (Ground level ozone) (POCP) as well as primary energy and material resources.		the functional unit is the specific product fulfilling a defined function, e.g. a sack that should be able to carry 25 kg cement

		n/a		https://hs-flensburg.de/ct/Lehre/INU/%D6kobilanz%20Papier.pdf		Ökobilanz Verpackungspapier vom Wald bis zum Rohverpackungspapier		Holger Arntzen, Anke Bredhal, Gesine Bökenkamp, Melanie Degel Felix Gschnell, Frauke Haake, Sara Moltmann, Matthias Rauh		DE		Bundesamtes für Umwelt, Wald und Landschaft (BUWAL)		n/a		In dieser Arbeit wird eine Ökobilanz für Verpackungspapiere erstellt. Betrachtet werden die Prozesse vom Holz bis zum Papier		n/a		Bei der Papierherstellung fallen unterschiedliche Luft- und Wasserschadstoffe an. Die Auswirkungen der Schadstoffe sollen im Folgenden kurz betrachtet werden.		x						verpackungspapier, zellstoffaufbereitung 		Holz (trocken)- papier, karton und pappe, wellkarton		nein		wood, altpapier, zellstoffaufbereitung 		Sweden and Switzerland		n/a		Switzerland		n/a		n/a		1000 kg Holzschlif
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		Erscheinungsjahr		Link 		Titel		Autoren		Land des Autoren		Auftraggeber		Herausgeber		Untersuchungsziel		Zielgruppe		 Anwendung der Studie		Interessengruppe						Lebensmittel Kategorie		Produkte		ISO Critical review           ja / nein		Verarbeitet oder Unverarbeitet?		Nur für Verarbeitet Lebensmittel: 						 Herkunft der Rohstoffe		Geographischer Bezug d. Studie		Lebensphasen		Wirkungskategorien		Funktionale Einheit

		Year of Publication		Link to file or publisher		Title		Authors		Country of the Authors		External Contracting Authority 		Editor/publisher(or location of main author)		Research Aims		Target		Application of Study		Politik 		Wirtschaft		Wissenschaft		Food Category		Final product		Critical review           ja / nein		Processed or Unprocessed or both?		Raw Materials		internediate products		Umgang mit Nebenprodukte (allokation, gutschrift)		Geographical origin of the raw material		Geographic region of study		Process steps		Impact Categories		Functional Unit

		2005		https://link.springer.com/article/10.1065%2Flca2004.06.160		Environmental Systems Analysis of Pig Production The Impact of Feed Choice		Ingrid Strid Eriksson, Helena Elmquist, Susanne Stern and Thomas Nybrant		SW		 MISTRA, within
the research programme Food 21.		Department of Biometry and Engineering, Swedish University of Agricultural Sciences, P.O. Box 7032, SE-750 07 Uppsala, Sweden		This study addresses two of the main environmental problems
of pig production: Nitrogen emissions from animal
excreta; and problems associated with the use of soybean. The purpose of this environmental system analysis was to investigate the impact of feed choice in three pig production scenarios using substance flow models complemented by life cycle assessment methodology.		n/a		to facilitate the development towards a more sustainable production						x		Meat		pig		no		unprocessed		n/a		n/a		allocation 		Brazil		Sweden and Germany		crop production to slaughter		primary
energy use, potential contribution to global warming (GWP),
acidification and eutrophication		1 kg pig growth, being an average kg of growth taking place in the interval of 29–115 kg

		2005		https://www.researchgate.net/publication/7756944_Food_Miles_for_Thought-Energy_Balance_for_Locally-Grown_versus_Imported_Apple_Fruit		Food (Miles) for Thought-Energy Balance for Locally-Grown versus Imported Apple Fruit		Michael M. Blanke and Bernhard Burdick		DE		n/a		Obstversuchsanlage Klein-Altendorf, Institut für Nutzpflanzenwissenschaft und Ressourcenschutz, University of Bonn, 53359 Rheinbach, Germany		The objective of the joint project was to assess the energy required for supplying the consumer in April with either regional, stored organic apple fruit or those imported from overseas on a reefer from New Zealand.		n/a		n/a						x		Obst		braeburn apples		no		unprocessed		n/a		n/a		n/a		New Zealand and Germany		Europe		cradle to gate		primary energy requirement		1kg apples

		2006		https://pdfs.semanticscholar.org/614f/225126d811bb850e81427deab5a1b942c1e8.pdf		Implications of Uncertainty and Variability in the Life Cycle Assessment of Pig Production Systems		Claudine Basset-Mens, Hayo M.G. van der Werf*, Patrick Durand and Philippe Leterme		FR		 ADEME
and OFIVAL		INRA, UMR Sol Agronomie Spatialisation de Rennes-Quimper, 65, rue de Saint Brieuc CS 84215, 35 042 Rennes Cedex, France		In a case study of pig production systems, we propose a simple quantification of the uncertainty of LCA results (intra-system variability) and we explore the inter-system variability to produce more robust LCA outcomes.		research and producers		to produce more robust LCA outcomes.		x						Meat		pig		no		unprocessed		n/a		n/a		allocation 		France		France		cradle to gate		eutrophication, climate change, acidification		1kg pig, 1ha

		2006		https://link.springer.com/article/10.1065/lca2006.01.236		Environmental Impacts of Wild Caught Cod and Farmed Salmon – A Comparison with Chicken		Harald Ellingsen and Svein Aanond Aanondsen		NO		n/a		SINTEF Fisheries and Aquaculture, 7465 Trondheim, Norway		The objective of this study was to assess environmental impacts of Norwegian cod fishing and salmon farming and compare these with chicken farming in order to find reference levels for environmental performance and identify problem areas and potentials for improvements		n/a		 potentials for improvements						x		Meat		cod and salmon vs chicken		no		unprocessed		n/a		n/a		allocation 		Norway		Norway		catching, breeding, farming, processing, transportation		carcinogens, resp. Inorganics, climate change, ozone layer, ecotoxicity, acidification/eutrophication, fossil fuels		200 g fillet

		2006		https://link.springer.com/article/10.1065/lca2006.01.232		LCA of Danish Fish Products New methods and insights		Mikkel Thrane		DA		Danish Ministry
of Food, Agriculture and Fishery and by the Department of Development
and Planning at Aalborg University		Department of Development and Planning, Aalborg University, Fibigerstraede 13, 9220 Aalborg Qest, Denmark		environmental impacts from Danish fish products. The focus is on LCA results for flatfish, but the article also gives an overview of screenings of other fish species. Furthermore, it includes an analysis of the energy consumption in the fishing stage – as a function of fish species and fishing methods.		fishing industry and consumers		understand which stages of the system are in need of environmental improvement		x				x		Meat		wild fish		no		unprocessed		n/a		n/a		allocation 		Denmark		Denmark		fishery to consumption		global warming, ozone depletion, acidification, nutrient enrichment, photochemical ozone formation, and ecological toxicity		one kg consumed frozen flatfish filet (IQF) in units of 300 gram cardboard boxes. Due to product waste, one kg consumed flatfish correspond to 3 kg of caught flatfish

		2006		https://www.diva-portal.org/smash/get/diva2:943115/FULLTEXT01.pdf		Environmental Life Cycle Assessment of Norway lobster (Nephrops norvegicus) caught along the Swedish west coast by creels, conventional trawls and species-selective trawls.		Ziegler, Friederike		SW		The Knowledge Foundation		The Swedish Institute for Food and Biotechnology		The present study aimed at assessing the environmental impact of consumption of 300 grams of Norway lobster tails by applying Life Cycle Assessment (LCA) methodology.		consumers, companies in the seafood sector and authorities managing fisheries and the marine environment		 to compare these with
regard to environmental performance						x		Fish		Lobster		nein 		unprocessed						allocation 		Norway		Norway		cradle to grave		Global Warming (100 years), Acidification, Eutrophication, Photochemical Oxidation, Ozone Layer Depletion, Abiotic Resource Depletion, Human toxicity, Terrestrial toxicity, Freshwater toxicity and Marine toxicity.		300g of meat from average-sized Norway lobsters bought as fresh, boiled lobsters at a fish retailer in Gothenburg and consumed cold in a private household

		2007		https://link.springer.com/article/10.1065%2Flca2006.07.259		The Relative Importance of Transport in Determining an Appropriate Sustainability Strategy for Food Sourcing: A Case Study of Fresh Produce Supply Chains		Sarah Sim, Mike Barry, Roland Clift and Sarah J. Cowell		UK		n/a		Marks and Spencer, Waterside House, 35 North Wharf Road, London, W2 1NW; Centre for Environmental Strategy, University of Surrey, Guildford, Surrey, GU2 7XH		This paper seeks to explore the environmental impacts associated with fresh produce supply chains, in order to understand the relative significance of transport as compared to other supply chain activities.		producers and consumers		 to
understand the relative significance of transport as compared to
other supply chain activities.				x				produce' (fruits and vegetables)		runner beans / royal gala apples / watercress		no		unprocessed 		n/a		runner beans / royal gala apples / watercress		allocation		 Brazil, Chile, Italy and the UK; Kenya; UK, USA		worldwide		cradle to gate		abiotic depletion, global warming, ozone 		delivery to the UK consolidation point of 1 tonne of grade 1 product (runner beans / royal gala apples / watercress)

		2007		https://link.springer.com/article/10.1065%2Flca2007.05.329		The Environmental Effectiveness of the Beverage Sector in Norway in a Factor 10 Perspective		Ole Jørgen Hanssen1*, Elling-Olav Rukke2, Bernt Saugen3, Jens Kolstad4, Pål Hafrom4, Lars von Krogh1, Hanne Lerche Raadal1, Anne Rønning1 and Kristin Støren Wigum		NO		 Norwegian Research Council		Østfold Research Foundation (STØ), Postbox 276, 1601 Fredrikstad, Norway		The objective of the study was to identify strategies that could make the beverage sector radically more effective from an environmental and resource perspective, leading to a Factor 10 improvement. Another main purpose of the work was to test the potential for using Life Cycle Assessment (LCA) methodology on an economic sector with a network of product chains, rather than for a single product		actors within each of the product chains
– producers of beverages, making choices on which products
to produce and sell, or
– the consumers, making choices between different beverage
products in the market.		improvement in the Factor 10 approach		x						beverages		tap water, coffee, milk, soft drinks, beer, squash, juice and bottled water		no		processed		wheat and barley grains, coffee beans, tea leaves, squash, wine grapes, fruit, milk		tap water, coffee, milk, soft drinks, beer, squash, juice and bottled water		no		unclear		Norway		cradle to grave		energy consumption and GHG emissions		1 L beverage

		2008		https://link.springer.com/article/10.1065%2Flca2007.07.352		Environmental Assessment of Digestibility Improvement Factors Applied in Animal Production		Per H. Nielsen, Randi Dalgaard, Arne Korsbak and Dan Pettersson		DA		n/a		Novozymes A/S, Krogshøjvej 36, 2880 Bagsværd, Denmark		The purpose of the study is, therefore, to assess and compare the environmental burdens of the supplements and compare them with the savings made when enzymes are used in animal production.		Novozymes		theoretically to reduce feed consumption without compromising
meat production				x				meat		pig		no		unprocessed		n/a		n/a		no		Denmark				crop production to slaughter		global warming, acidification, nutrient enrichment, photochemical smog formation, fossil energy, ag land use		the order of 280 kg meat (carcass weight)

		2008		https://link.springer.com/article/10.1007%2Fs11367-008-0031-y		Life cycle assessment of integrated food chains—a Swedish case study of two chicken meals		Jennifer Davis & Ulf Sonesson		SW		n/a		SIK—The Swedish Institute for Food and Biotechnology, Box 5401, 40229 Gothenburg, Sweden		the environmental
impacts of two different chicken meals (homemade and
semi-prepared) were analysed. The aim of the study was to
gain knowledge of the environmental impact of integrated
food chains and also to explore the effect of improvement
measures in the post-farm systems. To this end, two chicken
meals were chosen for analysis, with two scenarios for each
meal; the first scenario reflects the present conditions of the
food chain, and the second scenario incorporates a number
of improvement actions in the stages after the farm.		Food 21 research program		to define optimal conditions for sustainable food production that generate high-quality food products						x		Meat		Chicken		no		both		chicken		Semi-prepared meal: Chicken and potato hash. Hash is a traditional Swedish dish consisting of finely diced meat, potatoes and onions that are mixed together and fried; here, the dish is made with chicken. The hash is produced in industry and frozen. Frozen hash is fried in a frying pan. The meal is served with iceberg lettuce, bread produced in a large industrial bakery, a glass of
milk and an apple.		alllocation		Sweden		sweden		cradle to gate		global warming potential, eutrophication potential, acidification potential, photochemical ozone creation potential, and use of primary energy carriers and secondary energy.		one meal for one person ready for eating

		2008		http://www.springerlink.com/index/10.1065/lca2007.02.306		LCA of an Italian Lager Beer		Mauro Cordella, Alessandro Tugnoli, Gigliola Spadoni, Francesco Santarelli and Tullio Zangrando		IT		n/a		Department of Chemical, Mining and Environmental Engineering (DICMA), University of Bologna, Viale Risorgimento 2, 40136 Bologna, Italy		A LCA case study was performed in order to detect and quantify the environmental impacts deriving from the life cycle of a lager beer produced by an Italian small brewery, investigating and comparing two packaging options: beer in 20 L returnable stainless steel kegs and beer in 33 cL one way glass bottles		producers and consumers		create  broader awareness of the sustainable
development issues						x		grains		lager beer		no		processed		barley grains		lager beer		allocation		Italy		Italy		cradle to grave		carcinogens, resp. Organics, resp. Inorganics, climate change, radiation, ozone layer, ecotoxity, acidification/eutrophication, land use, minerals, fossil fuels		1 L of beer in bottle and 1 L of beer in keg

		2009		http://link.springer.com/10.1007/s11367-009-0091-7		The role of seasonality in lettuce consumption: a case study of environmental and social aspects		Almudena Hospido & Llorenç Milà i Canals & Sarah McLaren & Monica Truninger & Gareth Edwards-Jones & Roland Clift		UK		UK
Research Councils Rural Economy and Land Use (RELU)
Programme		Centre for Environmental Strategy, University of Surrey, Guildford GU2 7XH, UK		This paper compares the environmental impacts of different supply chains providing lettuce all year round to the UK and considers consumers' meanings of—and attitudes to—available options. Lettuce has been selected as a case study as its consumption has grown steadily during the last two decades and the supply chains through cold months are protected cropping in the UK and field cropping in Spain; during warm months, lettuce is sourced from field cropping in the UK.		large retailers and consumers		improvement of supply chains towards environmental sustainability						x		Vegetables		lettuce		no		unprocessed		n/a		n/a		no		UK and spain		UK and spain		cradle to RDC		primary non-renewable energy use (PEU, measured in MJ), land use (LU, measured in m2 ⋅year) and water use (WU, measured in litres)		1 kg of lettuce delivered to a UK RDC

		2009		https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1530-9290.2011.00344.x		Life Cycle Assessment of southern pink shrimp products from Senegal		Friederike Ziegler, John Lucas Eichelsheim, Andreas Emanuelsson, Anna Flysjö, Vaque Ndiaye, Mikkel Thrane		Sweden		Swedish International Development Co-operation Agency (Sida)		Swedish Institute for Food and Biotechnology		The main aim of the present study was to quantify the environmental impacts caused by a Senegalese shrimp product from fishing to market by performing a Life Cycle Assessment (LCA) of the artisanal fishery for southern pink shrimp in the Casamance region		n/a		n/a		x						fish		southern pink shrimp products		nein 		both		shrimps		frozen shrimps		allocation 		Senegal		Europe		cradle to gate		GWP, EP, AP, aquatic tox., terrestrial tox, Target stock
impact, Discard, Seafloor impact 		one kilogram of product (frozen whole shrimps, independent of size) plus the accompanying packaging at the point of import to Europe, i.e. transported by boat to Vigo, Spain

		2010		https://link.springer.com/article/10.1007/s11367-010-0187-0		Assessing freshwater use impacts in LCA, part 2: case study of broccoli production in the UK and Spain		Llorenç Milà i Canals & Ashok Chapagain & Stuart Orr & Jonathan Chenoweth & Assumpció Anton & Roland Clift		UK		UK
Research Councils Rural Economy and Land Use (RELU)
Programme		Safety & Environmental Assurance Centre, Unilever, Colworth Park, MK44 1LQ Sharnbrook, Bedfordshire, UK		The present paper illustrates how the approach proposed by Milà i Canals et al. (2009) can provide a more informative comparison of localised and globalised food supply chains by examining the effects of freshwater use on ecosystems and resources using the approach and characterisation factors developed in Part 1 for a case study of UK consumption of broccoli from production sites in the UK and Spain. T		n/a		provide a more
informative comparison of localised and globalised food
supply chains by examining the effects of freshwater use on
ecosystems and resources using the approach and characterisation
factors developed in Part 1 for a case study of UK
consumption of broccoli from production sites in the UK
and Spain.						x		Vegetables		Broccoli		no		unprocessed		n/a		n/a		no		Uk and spain		Uk and spain		production		Evaporative Blue Water Use, Land Use effects on Water, Non-Evaporative Blue Water Use ,Evaporative Green Water Use		1kg broccoli on plate

		2010		https://link.springer.com/article/10.1007/s11367-010-0212-3		Environmental burdens of producing bread wheat, oilseed rape and potatoes in England and Wales using simulation and system modelling		Adrian G. Williams & Eric Audsley & Daniel L. Sandars		UK		n/a		Natural Resources Management Centre, Cranfield University, Cranfield, Bedford MK43 OAL, UK		The paper describes the production burdens (calculated by life cycle analysis) of three key arable crops: bread wheat, oilseed rape and potatoes as grown in England and Wales using organic and non-organic (contemporary conventional) systems.		policymakers		provide tool for policymakers regarding enviro burdens of alternative crop production methods						x		Vegetables		bread wheat, oilseed rape, potatoes		no		unprocessed		n/a		n/a		allocation and credit		England and Wales		England and Wales		cradle to farm gate		Primary energy, MJ Global warming potential, kg CO2 equiv. Eutrophication potential, g PO4 3− equiv. Acidification potential, g SO2 equiv. Abiotic resource use, g Sb equiv. N2O-N, to air, g		1 t of fresh weight of each product, standardised to 86% dry matter for wheat, 92.5% for rape and 20% for potatoes.

		2010		https://link.springer.com/article/10.1007/s11367-010-0171-8		Uncertainties in the carbon footprint of food products: a case study on table potatoes		Elin Röös & Cecilia Sundberg & Per-Anders Hansson		SW		n/a		Department of Energy and Technology, Swedish University of Agricultural Sciences, P.O. Box 7032, 750 07 Uppsala, Sweden		The main aim of the present study was to quantify the uncertainty in the CF of a common food product resulting from natural variations and model and parameter uncertainty, in accordance with how data collection could be performed in a ‘real-life’ CF labelling system. A secondary aim was to investigate the particular parameters (including their temporal and spatial resolution) and processes influencing the uncertainty in the end result.		sellers and consumers		be used by companies for
strengthening their corporate brand and for product differentiation
(Carbon Trust 2008)						x		vegetables		table potatoes		no		unprocessed		n/a		n/a		allocation		Sweden		Sweden		cradle to retail		GHG emissions		1 kg of table potatoes available for purchase in a 2-kg ‘kraft’ paper bag at a Swedish supermarket

		2010		http://users.ugent.be/~jdewulf/Rodrigo%20Alvarenga/Kloverpris%20et%20al%202010.pdf		Life cycle inventory modelling of land use induced by crop consumption Part 2: Example of wheat consumption in Brazil, China, Denmark and the USA		Jesper Hedal Kløverpris & Kenneth Baltzer & Per H. Nielsen		DA		n/a		Department of Management Engineering, Technical University of Denmark, Build. 424, 2800 Lyngby, Denmark		The aims of this study were to present, document and discuss a method which can solve this problem (Most life cycle inventory data
for crops do not include the ultimate (marginal) land use
induced by crop consumption) and, furthermore, to present concrete examples for wheat consumption in Brazil, China, Denmark and the USA		n/a		increasing use of marginal land use in LCI data						x		grains		wheat 		no		unprocessed 		n/a		wheat 		no		global'		worldwide		n/a		marginal land use		n/a

		2010		https://link.springer.com/article/10.1007/s11367-010-0220-3		Comparative life cycle assessment of margarine and butter consumed in the UK, Germany and France		Katarina Nilsson & Anna Flysjö & Jennifer Davis & Sarah Sim & Nicole Unger & Simon Bel		SW		Unilever		SIK—The Swedish Institute for Food and Biotechnology, P.O. Box 5401, 40229 Gothenburg, Sweden		The goal of the study was to compare the environmental impact of butter and margarine.		Unilever		improve butter and margarine products on the market				x				dariy		butter and margarine		yes		processed		milk, rapeseed oil, sunflower oil, palm oil and palm kernel oil		butter and margarine		allocation		Denmark, Germany, France		UK, germany, France		cradle to distribution center		primary energy use (PE), global warming potential 100 years (GWP, sometimes also referred to as carbon footprint), eutrophication potential (EP), acidification potential (AP), photochemical ozone creation potential (POCP).		500 g of packaged butter/margarine intended for use as a spread, delivered to the manufacturer’s distribution centre in each country (i.e. UK, Germany and France)

		2010		https://link.springer.com/article/10.1007/s11367-010-0173-6		Taking a life cycle look at crianza wine production in Spain: where are the bottlenecks?		Cristina Gazulla & Marco Raugei & Pere Fullana-i-Palmer		ES		European Commission		Grup d’Investigació en Gestió Ambiental (GiGa), Escola Superior de Comerç Internacional (ESCI), Universitat Pompeu Fabra, Pg. Pujades 1, 08003 Barcelona, Spain		The aim of this study was twofold: to identify the most critical life cycle stages of an aged Spanish wine from the point of view of the associated environmental impacts and to compare its environmental performance with that of other wines and beers for which comparable information could be found in the scientific literature		n/a		to compare the
overall environmental performance of a typical Spanish
gourmet wine with that of other key alcoholic table
beverages (wines and beers) for which comparable information
could be found in the scientific literature.		x						beverages		wine		no		processed		wine grapes		wine		allocation		Spain		spain		cradle to grave		environmental impact (global warming potential (GWP), acidification potential, eutrophication potential, photochemical ozone creation potential), in addition to gross energy requirement (GER) and water demand (WD)		s one bottle (0.75 L) of red “crianza” wine

		2011		https://lca-net.com/wp-content/uploads/110628_vfc_engelsk_vfl_layout_web.pdf		Greenhouse Gas Emission from the Danish Broiler Production estimated via LCA Methodology		Nicolaj Ingemann Nielsen , Malene Jørgensen & Simon Bahrndorff		DA		“Innovation subsidies” (The Danish Food Industry Agency), "Poultry levy fund" and “Organic levy fund”.		AgroTech A/S, Institute for Agri Technology and Food Innovation, Agro Food Park 15, 8200 Aarhus N, Denmark		The aim of this study was to quantify the global warming potential (GWP) of chicken meat produced at Danish farms. Furthermore, the aim was to identify the hot spots of the products/processes that contribute substantially to the GWP of chicken.		representatives from the hatch egg industry, a feedstuff company, a ventilation company, the broiler producers and two slaughter companies		The purpose of the project was to gain knowledge about the GWP of Danish broiler production		x						Meat		broiler chicken		no		unprocessed		n/a		n/a		no		Denmark		Denmark		cradle to gate		GWP		1 kg of chicken defined as carcass weight for human consumption, i.e. meat, bones, liver, heart, kidneys, feet and neck were included while feathers, head, blood and intestines were excluded

		2011		https://link.springer.com/article/10.1007/s11367-011-0304-8		Environmental assessment of the Atlantic mackerel (Scomber scombrus) season in the Basque Country. Increasing the timeline delimitation in fishery LCA studies		Saioa Ramos & Ian Vázquez-Rowe & Iñaki Artetxe & Maria Teresa Moreira & Gumersindo Feijoo & Jaime Zufía		ES		Basque
Government and the Iñaki Goenaga Foundation		Food Research Division, AZTI-Tecnalia, 48160 Derio, Spain		The purpose of this study was to evaluate the environmental impacts linked to fish extraction on a temporal basis, in order to analyze the effect that stock abundance variations may have on reporting environmental burdens		fishing industry		to analyze how a long period of time may affect the environmental performance of fishing fleets that target species with strong annual stock abundance variation		x						Meat		Fish		no		unprocessed		n/a		n/a		allocation 		Spain		Spain		cradle to gate		Abiotic Depletion Potential (ADP), Acidification Potential (AP), Eutrophication Potential (EP), Global
Warming Potential (GWP), Ozone Layer Depletion
Potential (ODP), and Marine Aquatic Ecotoxicity Potential
(METP)		1 t of landed round fish in a Basque port during the NEAM fishing season for each of the selected years

		2011		https://link.springer.com/article/10.1007/s11367-011-0298-2		Environmental assessment of cod (Gadus morhua) from autoline fisheries		Erik Svanes & Mie Vold & Ole Jørgen Hanssen		NO		n/a		Ostfold Research, Gamle Bedding vei 2b, 1671 Kraakeroey, Norway		The main purpose of this study has been to document the environmental performance of products based on autoline-caught cod and the distribution of environmental impacts in the value chain from fishing to retail. Another aim has been to document the performed environmental improvement analyses.		consumers,
buyers, retailers, restaurateurs, fishermen, processers,
other actors in the seafood value chain		provide  detailed information on the environmental
impact of products from autoline-caught cod over
the whole life cycle from catch to product on the market
and compare with results from other studies						x		Meat		Cod 		no		processed		cod		1 kg wetpack, frozen, in 400 g packages, delivered to retailer in Sweden. 1 kg fish-burger, frozen, in 5 kg packages, delivered to institutional buyer (e.g. school) in Sweden. 1 kg processed cod loin product in 2 kg package, delivered to distribution centre in the UK. 1 kg processing residue, frozen, going to animal feed production in Norway		allocation 		Northeast Atlantic Ocean and the Barents Sea		EU		cradle to consumer		global warming potential (GWP), acidification, eutrophication, photochemical oxidant formation, ozone layer depletion and cumulative energy demand		1 kg wetpack, frozen, in 400 g packages, delivered to retailer in Sweden. 1 kg fish-burger, frozen, in 5 kg packages, delivered to institutional buyer (e.g. school) in Sweden. 1 kg processed cod loin product in 2 kg package, delivered to distribution centre in the UK. 1 kg processing residue, frozen, going to animal feed production in Norway

		2011		https://link.springer.com/article/10.1007/s11367-011-0271-0		The carbon footprint of bread		Namy Espinoza-Orias & Heinz Stichnothe & Adisa Azapagic		UK		EPSRC, NERC and
Carbon Trust as part of the CCaLC project (grant no. EP/F003501/1)
and by Sustainable Consumption Institute at the University of
Manchester		School of Chemical Engineering and Analytical Science, The University of Manchester, Room F30, The Mill, Sackville Street, Manchester		The aim of this study has been to estimate the carbon footprint of bread produced and consumed in the UK. Sliced white and wholemeal bread has been considered for these purposes		producers and consumers		reducing carbon footprint of the bread produced and consumed in UK		x				x		Grains		sliced white and wholemeal bread		no		processed		spring and regular wheat		sliced white and wholemeal bread		allocation		UK		UK		cradle to grave		global warming potential		defined as “one loaf of sliced bread (800 g) consumed at home”.

		2011		https://de.scribd.com/document/329081744/Life-Cycle-Assessment-of-High-Sea-Fish-and-Salmon-Aquaculture		Life Cycle Assessment of High-Sea Fish and Salmon Aquaculture		Benedikt Buchspies Sunnie J. Tölle Niels Jungbluth		CH		n/a		ESU-services Ltd		The aim of this study is to assess environmental impacts of different fish products sold in Swiss supermarkets.		n/a		n/a				x				fish		high sea fish and salmon		nein 		both		high sea fish and salmon		n/a		allocation 		Denmark		Denmark		cradle to shelf (distribution)		GWP, ecological scarcity		one kilogram of fish fillet sold in a Swiss supermarket.

		2011		http://www.diva-portal.org/smash/get/diva2:943925/FULLTEXT01.pdf		Life Cycle Assessment of Swedish Lamb Production		Magdalena Wallman Christel Cederberg Ulf Sonesson		Sweden		Stiftelsen Lantbruksforskning (Swedish Farmers’ Foundation
for Agricultural Research)		Swedish Institute for Food and Biotechnology		The goal of this study was to perform a life cycle assessment (LCA) of lamb meat production based on data from contemporary sheep farms in Sweden.		n/a		the study was aimed to identify potential ways to environmentally improve Swedish sheep production.						x		fleisch		lamb meat		nein 		unprocessed		lamb meat				allocation 		Sweden		Sweden		Cradle to RDC		climate change, eutrophication, acidification, photochemical ozone creation, ozone depletion and use of primary energy, pesticides, land, phosphorus and potassium		one kg carcass weight (CW) lamb meat after transport to retail distribution centre (RDC).

		2012		http://www.avnir.org/documentation/book/LCAconf_maupu_2012_en.pdf		TRACEABILITY OF ENVIRONMENTAL INFORMATION ALL ALONG THE CEREAL INDUSTRY: FROM THE WHEAT FIELD TO THE BAKERY		Pauline Maupu (1), Amandine Berthoud (1), Ophélie Négri (1), Baptiste Leguereau (1), Barbara Gely (1) and Antoine Poupart (1)		FR		n/a		InVivo AgroSolutions, 83 avenue de la Grande Armée - 75782 Paris Cedex 16 – France		The main objectives of this study are (1) to assess the environmental impacts of bread, (2) to identify the most impacting phases of its life cycle, (3) to study the scattering indicators for wheat production, (4) to evaluate their improvement potential and their repercussion on the bread environmental results.		food industry and policy		to assess the cooperatives’ products potential impacts at plot-scale.				x				Grains		wheat		no		processed		wheat grain		bread		no		France		France		cradle to end of production		water consumption, greenhouse gases emissions, marine and freshwater eutrophication, primary energy consumption, acidification, freshwater ecotoxicity		“bread, packed, ready to be exported from the bakery”

		2012		https://www.sciencedirect.com/science/article/pii/S0306919212000942		The price of protein: Review of land use and carbon footprints from life cycle assessments of animal food products and their substitutes		Durk Nijdam, Trudy Rood, Henk Westhoek		NL		n/a		PBL Netherlands Environmental Assessment Agency, Bilthoven/The Hague, The Netherlands		In order to identify the range of impacts and the most important factors thereof, as well as to identify what are the main causes of the differences between products, we analysed 52 life cycle assessment studies (LCAs) of animal and vegetal sources of protein. Our analysis was focused only on land requirement and carbon footprints.		n/a		present a broader view based on the analysis of 52 LCA studies on meat, milk, seafood, and other proteins		x						Meat		Meat substititues vs. Animal products		no		unprocessed		n/a		n/a		allocation 		n/a		europe or north america		cradle to retail		land use, greenhouse gas emissions		per kg of product

		2012		https://link.springer.com/article/10.1007/s11367-012-0413-z		Uncertainty in environmentally conscious decision making: beer or wine?		Tuomas Mattila & Pekka Leskinen & Sampo Soimakallio & Susanna Sironen		FI		FINLCA
project of the Finnish Funding Agency for Technology and Innovation		Finnish Environment Institute (SYKE), Centre of Sustainable Consumption and Production, Mechelininkatu 34a, 00251 Helsinki, Finland		The aim of this study is to demonstrate the sources of uncertainty in a practical simple selection case wherein a customer makes a decision between beer and wine in a restaurant, considering the selected criteria and the given information.		consumers and industry		research improvement		x						Grains, stimulants (?)		beer and wine		no		processed		barley, wine grapes		beer and wine		allocation		Finland		Finland		cradle to consumer		GHG		one serving of alcohol: beer or wine

		2012		https://www.sciencedirect.com/science/article/pii/S0301479712002009		Environmental assessment of the milk life cycle: The effect of packaging selection and the variability of milk production data		Montse Meneses, Jorgelina Pasqualino, Francesc Castells		ES		 Departament de Medi Ambient i
Habitatge (Catalan Government)		AGA, Departament d’Enginyeria Quimica, Universitat Rovira i Virgili, Avinguda dels Països Catalans 26, 43007 Tarragona, Spain		This study assesses the environmental impact of the commonest packaging options on the Spanish market and evaluates (from the point of view of global warming and acidification) the production of the various packaging materials and sizes and their final disposal (landfilling, incineration and recycling).		industry and market		to gain further insight into the integral assessment of enviro impact of the whole life cycle of milk		x						dairy		milk		no		unprocessed		n/a		milk		no		Spain		Spain		cradle to grave		global warming, acidification		1 L milk (and the packaging for 1 L of milk)

		2013		http://agris.fao.org/agris-search/search.do?recordID=US201400187159		System delimitation in life cycle assessment (LCA) of aquaculture: striving for valid and comprehensive environmental assessment using rainbow trout farming as a case study		Biniam Samuel-Fitwi & Jan P. Schroeder & Carsten Schulz		DE		n/a		Institute of Animal Breeding and Animal Husbandry, Christian-Albrechts-Universität zu Kiel, Olsenhausenstrasse 40, 24098 Kiel, Germany		The objective of this study is to develop a methodological approach for consequential LCA and model the system expansion of the different affected processes of aquaculture.		n/a		to monitor the effect of different scenarios for how increased demand in aquaculture products can be attained						x		Meat		rainbow trout fish		no		unprocessed		n/a		n/a		allocation 		Denmark		Europe		cradle to gate		acidification, eutrophication, global warming, land competition		1 tonne of live, whole fish leaving the farm gate

		2013		https://www.tandfonline.com/doi/full/10.4081/ijas.2013.e96		Environmental Impact of Cow Milk Production in the Central Italian Alps Using Life Cycle Assessment		Chiara A. Penati, Alberto Tamburini, Luciana Bava, Maddalena Zucali & Anna Sandrucci		IT		n/a		Dipartimento di Scienze Agrarie e Ambientali, Università di Milano, Italy		The aim of the study was to analyze environmental impact of cow milk production in an alpine area through a cradle-to-farm-gate Life Cycle Assessment and to identify farming strategies that can improve environmental sustainability without negatively affecting profitability.		n/a		improve environmental
sustainability without negatively affecting
profitability						x		dairy		milk		no		unprocessed		n/a		milk		allocation		Italy		Italy		cradle to farm gate		land use (m2 ), non-renewable energy use (MJ), climate change (kg CO2 eq.), acidification (kg SO2 eq.), eutrophication (kg NO3 eq.)		1 kg milk

		2013		https://link.springer.com/article/10.1007/s11367-012-0522-8		Environmental life cycle assessment of a dairy product: the yoghurt		Sara González-García & Érica G. Castanheira & Ana Cláudia Dias & Luis Arroja		PORT		FCT		CESAM, Department of Environment and Planning, University of Aveiro, 3810-193 Aveiro, Portugal		The goal of this study was to analyse from a cradleto-grave approach the environmental impacts and energy balance derived from the yoghurt (solid, stirred and drinking yoghurts) manufacture process in a specific dairy factory processing 100 % Portuguese raw milk.		dairy sector		r to propose
improvement options		x						dairy		solid, stirred and drinking yoghurts)		no		processed		portuguese raw milk		solid, stirred and drinking yoghurts)		allocation		Portugal		Europe		cradle to grave		abiotic depletion (ADP), acidification (AP), eutrophication (EP), global warming (GWP), ozone layer depletion (ODP), land competition (LC) and photochemical oxidants formation (POFP), with the energy analysis carried out based on the cumulative nonrenewable fossil and nuclear energy demand (CED).		1 t of yoghurt at the household.

		2013		http://agris.fao.org/agris-search/search.do?recordID=US201400158894		Carbon footprint of a Cavendish banana supply chain		Erik Svanes & Anna K. S. Aronsson		NO		Norwegian
Research Council and the companies BAMA, Nortura, Tine,
Norgesgruppen and Coop		Department of Food and Packaging, Ostfold Research, Gamle Bedding vei 2b, 1671 Fredrikstad, Norway		The aims of this work were to study the greenhouse gas emissions of bananas from cradle to retail and cradle to grave and to assess the potential of reducing greenhouse gas (GHG) emissions along the value chain		 actors along the
value chain		contribute to research on banana cultivation		x		x				fruit		bananas		no		unprocessed		n/a		bananas		allocation		Costa Rica		Europe		cradle to retail		GHG emissions		1 kg banana sold to a customer in Norway & 1 kg banana consumed in Norway

		2013		http://esu-services.ch/fileadmin/download/doublet-2013-SENSE_Deliverable-2_1-LCAbeefdairy.pdf		Life cycle assessment of Romanian beef and dairy products		Geneviève Double, Niels Jungbluth, Matthias Stucki, Salome Schori 		CH		European Commission within the Seventh Framework Programme		ESU-services		The goal of these two LCAs is to identify the priority information that should be asked from an SME, e.g. a
dairy farm, a slaughterhouse or a dairy plant, in order to assess its environmental performance. A list of key
environmental performance indicators (KEPIs) is the first outcome of this case study. The second outcome
of the study is the identification of some regionalisation potentials in order to account for some regional
characteristics within European dairy farms. 		Sense project		This will provide the SENSE framework to overcome the variations in the environmental approaches of companies that produce similar products in different regions.		x						Fleisch und Milchprodukte		Romanian Beef and Dairy Products		nein 		processed		raw milk, raw beef				allocation 		Romania		Romania		cradle to gate		Climate change , Human toxicity, Acidification , Eutrophication, terrestrial , Eutrophication, freshwater, Eutrophication, marine , Ecotoxicity, freshwater, Land use, Abiotic resource depletion, Water depletion		one kg of bone-free beef at slaughterhouse” and “one kg of Romanian dairy product at dairy”.

		2014		https://link.springer.com/article/10.1007/s11367-013-0646-5		Environmental assessment of sardine (Sardina pilchardus) purse seine fishery in Portugal with LCA methodology including biological impact categories		Cheila Almeida & Sofia Vaz & Henrique Cabral & Friederike Ziegler		PO		FCT		Centro de Oceanografia, Faculdade de Ciências, Universidade de Lisboa, Lisboa, Portugal		The aim of the present study is to assess the environmental impacts of sardine fished by the Portuguese fleet and to analyse a number of variables such as vessel size and time scale. An additional goal was to incorporate fishery-specific impact categories in the case study		fisheries		make current fishery industry in Portugal more environmental		x						Meat		Sardine fish		no		unprocessed		n/a		n/a		allocation 		Portugal		Portugal		cradle to gate		energy use, global warming potential, eutrophication potential, acidification potential and ozone depletion potential. The fisheryspecific impact categories were overfishing, overfishedness, lost potential yield, mean trophic level and the primary production required		1 kg. of whole sardine, landed in a Portuguese port

		2014		https://link.springer.com/article/10.1007/s11367-014-0737-y		Environmental assessment of Peruvian anchoveta food products: is less refined better?		Angel Avadí & Pierre Fréon & Isabel Quispe		FR		Direction des Programmes de
Recherche et de la formation au Sud (DPF) of the IRD		Université Montpellier 2-Sciences et Techniques, 2 Place Eugène Bataillon, 34095 Montpellier Cedex 5, France		Life cycle assessments (LCAs) of various anchovy (anchoveta) direct human consumption products processed in Peru were carried out, to evaluate their relative environmental performance as alternative products to enhance nutrition of communities with low access to fish products in the country.		fishery industry		establish cold chain for peruvian fisheries						x		Meat		 Anchoveta		no		both		anchoveta		fresh, frozen, canned, salted, cured Anchoveta		allocation 		Peru		Peru		cradle to gate		climate change, terrestrial acidification, freshwater eutro., agricultural land occupation, water depletion, metal depletion, toxicity, cumulative energy demand, biotic resource use		1 kg of fish in the final product

		2014		https://www.sciencedirect.com/science/article/pii/S0959652614006490		Product carbon footprint of rye bread		Jesper Kronborg Jensen* , Jan Stentoft Arlbjørn		DA		n/a		University of Southern Denmark, Department of Entrepreneurship and Relationship Management, Engstien 1, DK-6000 Kolding, Denmark		The primary purpose of this paper is to estimate the carbon footprint of conventional rye bread produced on an industrial scale and consumed in Denmark by identifying the stages that contribute significantly to the carbon footprint (hotspots) of production		consumer and industry		comparing and discussing the results of this study
with the results of previous studies found in the extant body of
literature						x		Grains		rye bread		no		processed		rye seeds		rye bread		allocation		Denmark		Denmark		cradle to grave		CO2		1 kg of conventional rye bread produced on an industrial scale, consumed at home in Denmark, and discarded after its useful life

		2014		http://www.blonkconsultants.nl/portfolio-item/lca-of-milk-and-cheese/?lang=en		LCA of Dutch semiskimmed milk and semimature cheese		Roline Broekema Gerard Kramer		NL		n/a		Blonk Consultants Gravin Beatrixstraat 34 2805 PJ Gouda The Netherlands		The primary goal of this LCA report is to calculate the environmental impact of semi-skimmed milk and semi-marture Gouda cheese, to inform interested parties related to the development of the PEF guidelines by the European Comission and the pilot on dairy products.		European Commission		to contribute to the
development of the PEF for dairy products				x				dairy		milk and cheese		yes		processed		raw milk		semi-skimmed milk and semi-cured Gouda cheese		allocation		The Netherlands		The Netherlands		cradle to grave		climate change, terrestrial acidification, freshwater eutrophication, marine eutrophication, agricultural land occupation and fossil depletion.		1 kg of semi-skimmed milk - 1 kg of semi-cured Gouda cheese

		2014		https://link.springer.com/article/10.1007/s11367-014-0755-9		An appraisal of carbon footprint of milk from commercial grass-based dairy farms in Ireland according to a certified life cycle assessment methodology		Donal O’Brien & Padraig Brennan & James Humphreys & Eimear Ruane & Laurence Shalloo		IR		n/a		Livestock Systems Research Department, Animal & Grassland Research and Innovation Centre, Teagasc, Moorepark, Fermoy, County Cork, Ireland		The goals of this study were to quantify CF of milk from a large sample of grass-based farms using an accredited PAS 2050 method and to assess the relationships between farm characteristics and CF of milk.		farmers and dariy industry		to add to studies of CF which are certified to international standards		x						dairy		milk		no		unprocessed		n/a		milk		allocation		Ireland		ireland		cradle to farm gate		GHG emissions		1 kg milk

		2014		https://www.giz.de/fachexpertise/downloads/giz2014-en-post-harvest-losses-of-rice-in-nigeria-and-their-ecological-footprint.pdf		Post-Harvest Losses of Rice in Nigeria and their Ecological Footprint		Dr Adegboyega Eyitayo Oguntade, Daniel Thylmann, Dr Sabine Deimling 		DE		Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH		German Federal Ministry for Economic Cooperation and Development (BMZ); Special unit “One World – No Hunger”, PE International		The aim is to improve data availability concerning
food losses in rice value chains in Nigeria and to
identify options for the public as well as the private
sector to engage in rice post-harvest loss reduction programmes. 		members of GIZ and their consultants, experts in
the agricultural sector (especially those dealing with
PHL), policy-makers in Nigeria, LCA practitioners,
and the interested public. 		n/a		x						Cereals		Rice		nein 		processed		rice		rice bran, rice husks and broken grains		allocation 		Nigeria		Nigeria		cradle to shelf (distribution)		global warming potential (GWP), water stress footprint and land occupation		1 tonne of final product

		2015		http://www.fao.org/3/a-i4824e.pdf		Kenya's Tea Sector under Climate Change: An Impact Assessment and Formulation of a Climate Smart Strategy		Elbehri, A., B Cheserek, A. Azapagic, D. Raes, M. Mwale, J. Nyengena, P. Kiprono, C. Ambasa		IT		n/a		FAO 		The main goal of this study is to estimate the global warming potential or the carbon footprint of tea produced in Kenya.		n/a		n/a						x		obst		tea		no		both		raw tea leaves		processed dry tea		credit		Kenya		Kenya		cradle to grave		acidification, eutrophication, ozone layer depletion, photochemical smog and human toxicity		1 kg dry tea 

		2015		https://www.springerprofessional.de/en/meat-alternatives-life-cycle-assessment-of-most-known-meat-subst/5820570		Meat alternatives: life cycle assessment of most known meat substitutes		Sergiy Smetana & Alexander Mathys & Achim Knoch & Volker Heinz		DE		n/a		German Institute of Food Technologies (DIL-e.V.), 49610 Quakenbrück, Germany		This study aims to compare main types of meat substitutes with chicken as the most environmentally friendly meat (Williams et al. 2006b; Roy et al. 2009), considering supply chain from raw material extraction (cradle) to product use by consumer (plate)		n/a		n/a						x		Meat		meat alternative meals		no		processed		chicken, skimmed milk, urea, carrots, wheat grain, soy meal, molasses from sugar beet		chicken meal, dairy based meal, gluten based meal, insect based meal, lab grown meal, mycoprotein based, and soymeal based meal		allocation 		n/a		unclear		cradle to plate		(climate change, ozone layer depletion, human toxicity, acidification, ecotoxicity, land occupation, metal and fossil fuel depletion, etc		1kg ready-to-eat meal at the cnsumer

		2015		https://link.springer.com/article/10.1007/s11367-014-0840-0		Scenario analysis of life cycle greenhouse gas emissions of Darjeeling tea		Georg Cichorowski & Bettina Joa & Heidi Hottenroth & Mario Schmidt		DE		German Federal
Ministry of Education and Research (BMBF) f the
project “Unternehmensvorteile durch Umweltmanagement entlang der
Wertschöpfungskette und durch Verbraucherinformation - Chancen und
Rahmenbedingungen für die Bestimmung und die Kommunikation des
CO2-Fußabdrucks von Produkten, insbesondere für kleine und mittlere
Unternehmen” under the “FHprofUnt” funding line (grant no. /FKZ:
17022B10/17022C10)		G. Cichorowski Society for Institutional Analysis, Darmstadt University of Applied Sciences, Haardtring 100, 64295 Darmstadt, Germany		The aims of this study were to calculate the cradle-to-gate and cradle-tograve product carbon footprint (PCF) of Darjeeling tea and to identify potentials to reduce GHG emissions along its life cycle. Therefore, various options for action and their impact on the PCF were modeled by using a scenario analysis		producers		to reduce GHG emissions along its life cycle.		x						Obst		organic Darjeeling tea		no		processed		raw organic tea leaves		dried, rolled, blended, packaged tea				India		Germany		cradle to gate, cradle to grave		GHG		1 kg Darjeeling Tea

		2015		https://www.researchgate.net/publication/303297581_LCA_of_Dutch_pork_assessment_of_three_pork_production_systems_in_the_Netherlands		LCA of Dutch: Pork Assessment of three pork production systems in the Netherlands		Carin Rougoor (project leader) Emiel Elferink (analyses and reporting) Tjerk Lap (analyses and reporting) Annelies Balkema (editing)		NL		European Union’s Seventh Framework Programme		GLAMUR: Global and local food assessment: a multidimensional
performance-based approach		The goal of the assessment described in this report is to compare three types of pork production in the Netherlands with respect to environmental impacts using LCA methodology. The three production systems are: 1. Global: The pork meat is produced by Dutch farmers locally, but most of the feed is imported. The pork meat is exported to other European countries (Good Farming Global – VION). 2. Semi-local: The feed is imported from abroad. The pork meat is sold locally (De Hoeve – sustainable pork chain). 3. Local: The feed is mostly produced locally and the meat is also sold locally (lupine pig).		EU research		n/a		x						Meat		pig				unprocessed		n/a		n/a		allocation 		Netherlands		NL and Europe		farm to fork		(1) Global Warming Potential, (2) Fossil energy use, (3) Land use, (4) Water use and (5) Eutrophication potential		kg of non-processed dressed pork (carcass weight)
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Biorefineries

		Biorefinery LCAs

		Bibliographical Data														Scope

																General Aspects																Special Aspects

		Erscheinungsjahr		Link 		Titel		Autoren		Land des Autoren		Auftraggeber		Herausgeber		Untersuchungsziel		Zielgruppe		 Anwendung der Studie		Interessengruppe						Produkte		Critical revie: ja / nein		Rohstoffe		 Herkunft der Rohstoffe		Umgang mit Nebenprodukten		Geographischer Bezug d. Studie		Lebensphasen		Wirkungskategorien		Funktionale Einheit

		Year of Publication		Link to file or publisher		Title		Authors		Country of the Authors		External Contracting Authority 		Editor/publisher(or location of main author)		Research Aims		Target		Application		Politik 		Wirtschaft		Wissenschaft		Final product		Critical review: ja/nein		Raw Material		Geographical origin of the raw material		Allocation or credit with byproducts		Geographic region of study		Process steps		Impact Categories		Functional Unit

		2010		https://link.springer.com/article/10.1007/s11367-009-0124-2		LCA of a biorefinery concept producing bioethanol, bioenergy, and chemicals from switchgrass		Francesco Cherubini & Gerfried Jungmeier		NO		n/a		Norwegian University of Science and Technology (NTNU)		This paper focuses on a biorefinery concept which produces bioethanol, bioenergy, and biochemicals from switchgrass, a lignocellulosic crop. Results are compared with a fossil reference system producing the same products/services from fossil sources.		unclear		to encourage use of biofuels as r mitigating climate change and
enhancing energy security						x		s bioethanol, bioenergy, and biochemicals		no		switchgrass		Norway		no		Europe		cradle to grave		abiotic depletion, GWP, ODP, Human Toxicity, Fresh water aquatic ecotox, marine aquatic ecotox, terrestrial ecotox, photochemical oxidation, acidification, eutrophication		the amount of biomass treated per year, i.e., 477 ktdry/a of switchgrass (corresponding to 1.45 ktdry biomass per day).

		2010		https://www.sciencedirect.com/science/article/pii/S0306261909003596		Crop residues as raw materials for biorefinery systems – A LCA case study		Francesco Cherubini a,*, Sergio Ulgiati b		ÖS		n/a		Joanneum Research, Institute of Energy Research, Elisabethstraße 5, 8010 Graz, Austria		This work performs a LCA of two biorefinery systems which produce bioethanol, electricity, heat and phenols from two types of agricultural residues, corn stover and wheat straw		unclear		to address the topic of straw removal environmental implications						x		bioethanol, bioenergy and biochemicals		no		corn stover and wheat straw		Austria		allocation		Austria		cradle to grave		GHG, LUC, AD, GWP, ODP, HTTP, FWAET, MAET, TET, PODP, AP, EP		the amount of agricultural residues treated per year by each biorefinery system (both with corn stover and wheat straw as feedstock), i.e. 477 kilotonsdry/a.

		2011		https://www.sciencedirect.com/science/article/pii/S0921344911002047		LCA of bioenergy chains in Piedmont (Italy): A case study to support public
decision makers towards sustainability		G.A. Blengini a,b,∗, E. Brizioc, M. Cibrarioa, G. Genona		IT		n/a		a Politecnico di Torino, Corso Duca degli Abruzzi 24, 10129 Turin, Italy		this paper presents a LCA case study
focused on bioenergy production from dedicated crops (maize,
sorghum, triticale and miscanthus) and manure through anaerobic
digestion (AD) and combined heat and power CHP generation.
		public decision-makers		r to assist public decision-makers during the evaluation of new bioenergy projects						x		bioenergy		no		maize, sorghum, triticale, miscanthus		Italy		allocation		Italy		cradle to grave		GWP, AP, land occupancy, nonrenewable energy,, EP, POCP, VS, C uptake, GER		s 1 MJ of net energy delivered (electricity or heat)

		2014		https://publikationen.bibliothek.kit.edu/1000049794		Assessment of an organosolv lingucellulose biorefinery concept based on a material flow analysis of a pilot plant		Sophia Laure, Moritz Leschinsky, Magnus Fröhling, Frank Schultmann, Gerd Unkelbach		DE		 German Federal
Ministry of Food and Agriculture (BMEL) via the
Agency for Renewable Resources (FNR). 		Institute for Industrial Production (IIP), Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany		The described work investigated ethanol-water fractionation of beech wood as the basic technology for a lignocellulose biorefinery. The main products were glucose, lignin and xylose.		“German Lignocellulose Feedstock Biorefinery Project”		process optimizazion 		x						glucose, lignin, xylose		no		beech wood		Germany		credits and allocation		Germany		cradle to gate		climate change, acidification, eutrophication, land use (competition), fossil cumulative energy demand (CED)		n/a

		2015		https://www.sciencedirect.com/science/article/pii/S0960852415010342		Comparative techno-economic assessment and LCA of selected integrated sugarcane-based biorefineries		Edgard Gnansounou ⇑ , Pavel Vaskan, Elia Ruiz Pachón		CH		 European Commission in the
framework of EU-Brazil ProEthanol2G Project – ‘‘Integration of
Biology and Engineering into an Economical and Energy-Efficient
2G Bioethanol Biorefinery’’ (FP7-251151) and by the Swiss
National Foundation in the framework of ENERCHEMS project –
‘‘Utilising Agricultural Residue from Sugarcane Harvesting for the
Production of Bio-Energy and Chemicals in Biorefinery’’		Bioenergy and Energy Planning Research Group, GR-GN, INTER, ENAC, Station 18, EPFL, 1015 Lausanne, Switzerland		The ultimate goal of the LCA in the
present work is to evaluate the environmental performances of different
integrated sugarcane-based biorefinery scenarios and compare
them with the relevant reference systems.		EU and Swiss projects		demonstrating possibilities for integrated biorefinieries		x						first (1G) and second (2G) generation ethanol, sugar, molasses (for animal feed) and electricity		no		sugarcane		Brazil		allocation		Brazil		well to tank ad Tank to wheel		Climate change (in kg of CO2 eq.), Fossil depletion (in kg oil eq.), Human toxicity (in kg 1,4-DB eq.), Eutrophication (kg P eq.) and Fresh water ecotoxicity (kg 1,4-DB eq.)		Well-to-Tank (WtT) LCA is 1 ton of sugarcane and for Tank-to-Wheel (WtW) f.u. is 1 km of car operation in the case of ethanol (vs. gasoline)

		2015		https://www.sciencedirect.com/science/article/pii/S0959652615000177		Allocation in LCAs of biorefinery products: implications for results and decision-making		Gustav Sandin, Frida Røyne, Johanna Berlin, Greg M. Peters, Magdalena Svanstrom		SW		the Swedish Governmental Agency for Innovation Systems (VINNOVA; through the ForTex and Skogskemi projects), the Swedish Foundation for Strategic Environmental Research (Mistra; through the Mistra Future Fashion and GreenGasoline projects), RISE Research Institutes of Sweden, and Bio4Energy,		SP Technical Research Institute of Sweden, Brinellgatan 4, Box 857, SE-50105 Borås, Sweden		The aim of this paper is to explore the connection between decision contexts and allocation in LCAs of biorefinery products		Swedish governmental research		optimization of biorefinery LCAs		x						The aim of this paper is to explore the connection between decision contexts and allocation in LCAs of biorefinery products		no		pulpwood		Sweden		allocation		Sweden		cradle to gate		GWP		1 tonne pulp

		2016		https://www.sciencedirect.com/science/article/pii/S0959652616311015		Life cycle assessment of macroalgal biorefinery for the production of ethanol, proteins and fertilizers - A step towards a regenerative bioeconomy		Michele Seghetta, Xiaoru Hou, Simone Bastianoni, Anne-Belinda Bjerre, Marianne Thomsen		DE, IT		Danish Council for Strategic
Research via the MacroAlgaeBiorefinery project (www.mab3.dk,
project no. 11-116872) and the Graduate School of Science and
Technology at Aarhus University		Research Group on EcoIndustrial System Analysis, Department of Environmental Science, Aarhus University, Frederiksborgvej 399, DK-4000 Roskilde,
Denmark		comparative life cycle assessment of a base case and six alternative production scenarios in order to maximize the benefits and minimize the trade-offs in environmental performance of future macroalgal biorefineries (MABs)		macroalgal biorefinery industries.		to maximize
the benefits and minimize the trade-offs in environmental performance of future macroalgal biorefineries
(MABs)		x				x		bioethanol, proteins, fertilizers		no		macroalgal biomass		Denmark		no		Denmark		whole production chain (cradle-to-gate)		Climate Change
Cumulative Energy Demand
Marine eutrophication
Phosphorus-limited marine eutrophication
Human toxicity		1 ha of sea under cultivation

		2017		https://www.sciencedirect.com/science/article/pii/S0959652617316736		Techno-economic and life-cycle assessments of biorefineries based on palm empty fruit bunches in Brazil		Pavel Vaskan* , Elia Ruiz Pachon, Edgard Gnansounou		CH		VALE International
SA		Bioenergy and Energy Planning Research Group, GR-GN, INTER, ENAC, Station 18, EPFL, 1015, Lausanne, Switzerland		This study aims to evaluate the economic feasibility and environmental
impacts of the valorisation of EFB as a biochemical
pathway in the Brazil context		industry partners		understand the potential for EFB as biofuel				x				 ethanol, heat and power, and C5 syrup (as feed for cattle)		no		empty fruit bunches (EFB)		Brazil		credits and allocation		Brazil		cradle to gate and well-to-wheel		climate change (kg of CO2 eq.), fossil fuel depletion (kg oil
eq.), human toxicity (in kg 1,4-DB eq.), freshwater eutrophication
(in kg P eq.), and freshwater ecotoxicity (in kg 1,4-DB eq.). T		1 t of EFB for
both cradle-to-gate (CtG) LCA and well-to-wheel (WtW) LCA in the
case of ethanol LCA. 





























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Bioplastic Stakeholders
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		final report		yes		2008		 Life Cycle Assessment (LCA) of Biopolymers for single-use Carrier Bags		Dr Richard J Murphy, Dr Gareth Davis and Michaela Payne		UK		Defra		x						Imperial College London;  National Non-Food Crops Centre
(NNFCC)		LDPE, HDPE, Mater-Bi, Paper, PLA		ja		HDPE, mais, polzcaprolactone, PLA, ecofoil, HDPE, unknown catalyst		fir Nater.Bi: Italy; for PLCA: USA. For ecofoil: Germany. For Oxo-degradable HDPE bag: UK		n/a		single use carrier bags, grocery bags, food waste bags		This research was carried out to examine the environmental impacts of using biopolymers for single-use carrier bags in the UK supermarket sector.Target: UK policy makers. Application: Consider the ‘pros and cons’ for biopolymer-based carrier bags in the wider UK
context and the implications for UK policy decisions – including social and economic
influences as well as environmental ones		abiotic depletion, global warming, human toxicitz, fresh water aquatic ecotox., terrestrial ecotox., photochemical oxidation, acidification, eutrophication. Carcinogens, ozone layer, fossil fuels, resp. organics, resp. inorganics, ecotoxicty, acidification, eutrophication, climate change, land use, radiation, minerals 		UK		cradle to grave		The carrying of 10,000 litres of grocery items from the supermarket to the home in carrier bags filled to 75% of the nominal bag volume.		ja		really great article- transparent and detailed				x																x		x		x				x		x						x														x								x						x																				x																												x														x				x		x								x		x

		Primärstudie		yes		2009		Life Cycle Assessment of Waste Bags		Frank Wellenreuther, Sybille Kunze, Andreas Detzel, Benedikt Kauertz, Martina Krüger, 
Joachim Reinhardt		DE		The European Producers and Trade Association		x						IFEU GmbH, Heidelberg		LDPE, HDPE, Polyester, PCR, Biplastic Pellets, Ecoflex, Ecovio		ja		virgin LDPE granules,
- virgin HDPE granules,
- secondary granules from recycled film products (PCR), as well as
- bio-degradable plastics (usually renewable materials blended with petrochemical
components) ; Kartoffel		Europa 				Müllbeutel		In this LCA study waste bags for the disposal of residual waste of households are examined. These waste bags can be made from different plastics raw materials. Waste bags sold in European retail outlets usually are made from virgin LDPE granules, virgin HDPE granules, secondary granules from recycled film products (PCR), as well as from bio-degradable plastics (usually renewable materials blended with petrochemical components). target: polymer producers and processors,  general research to enter the growing market of sustainable plastics. application of study: to influence the producers and processers to further reduce environmental impact of packaging. target: Policy on plastic regulations in French and German markets. Application: to create scientific grounds for the environemntal evaluation of waste bags used on the French and German market.		Fossil Resource Consumption, Climate Change, Photo-Oxidant Formation , Acidification, Eutrophication, Human Toxicity (PM10), Human Toxicity (Carcinogenic Risk), Total primary Energy (cumulative energy demand), Cumulative Energy Demand Non-renewable (Non-renewable Primary Energy), Land Use 		France and Germany		cradle to grave		1000 waste bags independently of the respective volume		ja		large document, very clear.				x																								x								x				x																																										x				x				x																						x																												x

		vergleichendstudie		yes		2004		Ökologischer Vergleich: Einweg-Mehrwegbecher		F. Dinkel		CH		Amt für Umwelt und Energie Basel-Stadt		x						Carbotech-AG		PET, PLA, PC, PP, PS, Karton		ja		renewable bioplastics; ex. Mais for PLA		n/a		n/a		Becher		EW- MW-Becher vergleichen   (comparing cups produced by fossil fuels vs kompostable materials. Target: market. Application: to improve the quality of existing comparative studies of cups/containers of these plastic types. These products are already on the market.		Climate change potential, summersmog potential, acidification potential, energy resources, ecosystem quality, health				cradle to grave		1 Becher 3dl		nein						x																								x								x																																																										x																														x														x
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		Environmental Product Declaration		yes		2002		ENVIRONMENTAL PRODUCT DECLARATION (EPD) MATER – BI® NF TYPE: BIODEGRADABLE PLASTIC PELLETS FOR FILMS		Ing. Luigi Marini		IT		Novamont				x				Novamont		NF-type Mater-Bi pellets		ja		mais starch, vegetable oil derivatives		n/a		n/a		film that can be used for packaging, bags, agricultural mulching, etc.		provide a quantitative and verified description of the environmental performance of the biodegredable material MATER-BI, viewed from a comprehensive life cycle perspective. Within this EPD NF-type MATER – BI® pellets are investigated and evaluated. Target and Application are not explained.		renewable primary energy consumption, non-renewable energy consumption, climatic change from non-renewable carbon, climate change from renewable carbon, acidification, eutrophication, formation of photochemical oxidizers, production of dangerous wastes, production of non-dangerous wastes		Terni, Italy factory		cradle-to-gate; processing of pellets (to become packaging foam); disposal of pellets		1kg pellets		nein		not a clear LCA- the lca is within this environmental product description						x		x																				x								x																																												x		x																														x																																										x		x

		Primärstudie		yes		2010		Life cycle assessment of the manufacture of lactide and PLA biopolymers from sugarcane in Thailand		Wim J. Groot & Tobias Borén		NE						x				Purac–Research and Development, Arkelsedijk 46, 4206 AC Gorinchem, The Netherlands		L-lactide, D-lactide, PLLA, and two PLLA/PDLA blends		nein		Zuckerrohr		Thailand		gypsum (used in a cement plant, which replaces the mining of gypsum)biomass (applied in agriculture to alleviate acidification problems), and feed grade and technical grade lactic acid (used as animal feed)		lactide and biopolymers		This life cycle assessment (LCA) study supporting market development presents the eco-profile of lactides and PLA biopolymers. Target not clear. Application- to
facilitate systems optimization and development of
more sustainable products.		primary renewable and non-renewable energy, non-renewable abiotic resource usage, farm land use, global warming, acidification, photochemical ozone creation, human toxicity, and eutrophication.		Thailand		cradle-to-gate		1 tonne of material		nein		clear study and great graphs.				x																								x								x																x																		x										x		x																																																										x

		Primärstudie		yes		2008		Compostable cutlery and waste management: An LCA approach		Francesco Razza, Maurizio Fieschi, Francesco Degli Innocenti and Catia Bastioli		IT		Novamont (studies their Mater-Bi B&C cutlery)				x				Novamont, Piazzale Donegani 4, 05100 Terni, Italy; Studio Fieschi, Via Principe Tommaso 41, Torino Italy		PLA, starch-based, Mater-Bi, PS, PE		nein 		crude oil used to produce plastic cutlery vs. Raw materials to produce biodegradable and compostable cutlery		unlear- from databank		mention of potential for feedstock energy being recovered but not included in this LCA		cutlery, tableware		In this paper the LCA of serving food with disposable cuttlery made either with B&C plastics or with non-B&C plastics was addressed. Target: users and potential purchasers of environmental trailts of biodegradable and bio-based products; political planners and public administrators, municipal waste management organisations, fast food restaurant managers and organisers of town festivals. Applicaton: to demonstrate the improvements to be obtained from a shift in current scenario to the alternative scenario		energy resources as consumption of renewable energy, greenhouse effect, waste production as solid waste, eutrophication, acidification		Italy, EU		cradle to grave		serving 1000 meals (generates 150 kg of food waste and cutlery)		yes												x																										x																																												x																																x																																				x

		übersichtstudie		yes		2003		Applications of life cycle assessment to NatureWorks™ polylactide (PLA) production		Erwin T. H. Vink,  Karl R. Rábago, David A. Glassner and Patrick R. Gruber		NE/USA						x				Cargill Dow LLC		Biokunststoffe, PLA		ja		Mais, Zuckerrübe oder Reis (Stärke, Glucose)		USA and other unspecified countries		"solid wastes", no other info		Polymer		The project goal was to establish new product and value opportunities for starch. The paper gives an overview of applications of LCA to PLA production and
provides insight into how they are utilized. Target group: unstated. Application- to identify key processes components for improvement. 		fossil energy use,global warming and water use		n/a		cradle to grave, cradle to polymer		1 kg Biokunststoff		nein		this only explains LCA for PLA production… not an actual LCA				x																																																																																						x																		x

		Primärstudie		yes		2004		Evaluation des Impacts Environmenteaux des Sacs de caisse Carrefour		Carrefour, PWC (Price Waterhouse Coopers)		FR		l'ademe (French Environment and Energy Management Agency)				x				Carrefour, Ecobilan PWC		PET, PLA, PC, PP, PS, Karton		ja		Mais		europe 		nein		Einkaufstüten		Le groupe Carrefour a sollicité la société Ecobilan pour quantifier et comparer les impacts environnementeaux de quatre types de sacs de caisse mis a la disposition de ses clients: le sac PE jetable classique ayant 14litres de contenance, un cabas PE réutilisable de 37litres dit capas souple, uns sac papier de 20 litres et un sac biodégradable de 25 litres à base d´amidon de mais.		climate change 100 years, atmospheric acidification, photochemical oxidation formation, water eutrophication; non renewable energy use, water use, GHG emissions, eutrophication, production of solid waste, relative risk of littered bags		Europe		cradle to grave		Transport of 9000l of purchased merchandise in Carrefour stores		ja		in French; <2005				x						x		x																x																																																						x																										x				x				x																																x				x

		Primärstudie		yes		1998		Life Cycle assessment of Mater-Bi bags for the collection of compostable waste		R. Estermann and B. Schwarzwalder		IT		Novamont				x				Composto, Olten  Switzerland		Mater-Bi, HDPE, Paper		ja		Mais  		France		n/a		Tüten für kompostierbaren Müll		This study is meant to show advantages as well as disadvantages of Mater-Bi bags (line Z) in comparison with other products, and it shall potin out how Mater-Bi bags could be optimized. Mater-Bi is made of French maize. Target: garbage collectors, operators of biodegradable waste and waste. specialists. application: to better inform the users of the bags		energy resources, global warming potential, acidification potential, nutrification potential, ozone creation potential, toxicity air, toxicity water, salification, deposited waste		Swiss		cradle to grave		1000 Tüten		ja		<2005 				x												x														x						x		x																																																						x																																		x

		Primärstudie		yes		2000		The part of life-cycle assessments for biodegradable products: bags and loose fills		Bea Schwarzwälder, René Estermann, Luigi Marini		CH		n/a				x				1 Composto+, Geheidweg 24, 4600 Olten, Switzerland; 2 Novamont SpA, via Fauser, 28100 Novara, Italy		Mater-Bi, PE, EPS, stärke-basiert		ja		starch (unclear which type)		France		n/a		Grünabfallbeutel, loose-fill Verpackungsmaterial		The LCA study of the biodegradable Mater-Bi bags serves for decision making i.e. in waste management federations to choose the bags, which are allowed in the organic waste collection and as a selling argument for potential customers. Novamont SpA calculated the LCA to find the ecologically most favourable way for producing. target: 'decision makersÄ for waste management federsations (and others) to choose the analysed bags and use as a selling argument for customers. Application: to find the most ecologically favourable way for their production- eventually alter the production towards this ecologically favourable way.		energy, global warming, acidification, nutrification, summer smog, winter smog, air toxicity, water toxicity, salification, ozone layer depletion, heavy metals, carcinogenity, deposited waste		maize from France		cradle to grave		Abfallbeutel, Verpackungsmaterial (qualitativer Vergleich)		ja		<2005				x												x												x		x				x		x		x																		x																																x				x																		x																																x						x

		Primärstudie 		yes		2006		Life Cycle Assessment of Polyactide (PLA): A comparison of food packaging made from NatureWorks® PLA and alternative materials, Final Report		A. Detzel, M. Krüger		DE		Nature Works LLC				x				IFEU GmbH, Heidelberg		NatureWorks PLA6 vs PET 		ja		Mais (Stärke, Glucose)		USA		environmental credits		PLA Kunststoffschalen mit Klappdeckel		The objectives of the LCA are to compare clam shells made from NatureWorks PLA (referred to in the study as “PLA”or “PLA5”) with clam shells from alternative materials; b) to examine the effect of purchasing renewable energy certificates by NatureWorks as well as next generation PLA production on the overall environmental profile of packages made from NatureWorks PLA and to examine the potential effect of selected PLA waste treatment options. target:  NatureWorks key customers and brand owners and Public authorities (particularly the German Environmental Ministry1
 and the Federal
Environment Agency2
). 
Application:  to examine the potential effect of selected PLA waste treatment options.		Fossil Resource Consumption (weighted with a scarcity factor of fossil fuel) • Global Warming (Climate Change) • Acidification • Terrestrial Eutrophication (i.e. Eutrophication of soils by atmospheric emissions) • Aquatic Eutrophication (i.e. Eutrophication of aquatic ecosystems by effluents) • Summer Smog (Photo-Oxidant Formation) • Human toxicity as PM10-equivalents and As-equivalents		Germany (and For PP, OPS and PET it has been assumed that the polymers are produced at different sites
in Europe)		cradle to gate		1000 Kunststoffschalen mit Klappdeckel zu je 500 ml		ja						x																								x								x																																																						x																								x						x																				x

		Primärstudie		yes		2013		Succinic acid production derived from carbohydrates: An energy and greenhouse gas assessment of a platform chemical toward a bio-based economy		Benjamin Cok, Ioannis Tsiropoulos, Alexander L. Roes, and Martin K. Patel		NL		Reverdia (Italy)				x				Copernicus Institute of Sustainable Development, Faculty of Geosciences, Utrecht University,laan 2, 3584 CS Utrecht, the Netherlands		succinic acid		nein		mais		Usa, Brazil, China		ammonium sulfate - system expansion		polymer		This study aims to answer the following questions:
1. What is the impact on NREU and climate change of succinic acid production based on dextrose from corn in comparison to three petrochemical counterparts?
2. What is the infl uence of choices made regarding allocation approach and plant location on the results for bio-based succinic acid?
3. What are the most contributing sub-processes in the process chain of bio-based succinic acid? Target: Rividera.  Application: use quantitative information on enviro performances to improve product		non-renewable energy
use (NREU) and greenhouse gas (GHG) emissions		Europe		cradle-to-gate		one kg of high-grade bio-based succinic acid (≥99.5 wt-% pure).		nein												x																																																																								x

		Primärstudie		yes		2015		Life Cycle Inventory and Impact Assessment Data
for 2014 Ingeo  Polylactide Production		Erwin T.H. Vink and Steve Davies		NL		NatureWorks				x				NatureWorks BV, Naarden, The Netherlands		PLA				mais		USA		credit given to gypsum mining avoidance		polymer		The objective of this paper is to provide
detailed ecoprofile data for Ingeo biopolymers of sufficient robustness,
integrity, and quality so that LCA practitioners and
stakeholders can confidently use the data in their own LCA studies. Target: Natureworks; national and international authrorities, NGOs, corporations. Application: to improve information on natureworks production		Global warming potential, Primary energy of nonrenewable resources as HHV, Primary energy of renewable resources, Acidification potential (AP), Eutrophication potential (EP), Photochemical ozone creation potential (POCP), ozone depletion potential (ODP)		USA		cradle-to-gate		The reference flow
referred to in this study is 1 kg Ingeo
biopolymer, at the polymer
factory exit gate of NatureWorks’
Blair facility		nein						x																								x		x						x																																												x		x																														x

		Diplomarbeit 		yes		2006		Ökobilanzieller Vergleich der Herstellung von Biopolymer aus nachwachsenden Rohstoffen		R. Liu		DE		Siemens AG, Berlin				x				Technische Universität Berlin, Fakultät III in Zusammenarbeit mit Siemens AG, Berlin		PHB, Biopolymere, PP		nein		Raps, Zuckerrohr ; Glycerin als Kuppelprodukt aus der Biodieselproduktion, Melasse als Kuppelprodukt aus der Zuckerherstellung				Raps: Substitution von Sojaschrot als Futtermittel durch das Koppelprodukt
Rapsschrot und für die Substitution von Diesel als Treibstoff durch das Produkt Biodiesel. Zuckerrohr: treffen für die Substitution
von Benzin als Treibstoff durch das Nebenprodukt Bioethanol und für die Substitution
als Düngemitteln durch Filterkuchen mit Vinasse		nicht definiert		Ziel der vorliegenden Arbeit ist es daher, die aus nachwachsenden Rohstoffen wird methodisch in Anlehnung an die Ökobilanz technisch in Anpassung an die Realität entlang der PHB-Herstellungslinien für festgelegte Umweltkategorien quantifiziert und bewertet. Um die ökobilanzielle Betrachtung darüber hinaus in einen weiteren Zusammenhang stellen zu können, werden die potentiellen Umweltwirkungen, die auf nachwachsende Rohstoffe basierende PHB-Herstellung und auf fossilen Energieträger basierende PP-Herstellung, abgewogen.		Abiotischer Ressourcenverbrauch, Aquat. Frischwasser Ökotoxpot., Aquat. Salzwasser Ökotoxpot., Eutrophierungspotential, Humantoxizitätspotential, Ozonabbaupotential, Photochem. Oxidantienbildungspot, Radioaktive Strahlung, Terrestrisches Ökotoxizitätspot., Treibhauspotential (100 Jahre), Versauerungspotential 		EU		cradle-to-factory gate		1 kg Roh-PHB, 1 kg PP		ja						x																				x				x		x						x																						x																																																						x								x						x		x												x

		Environmental Product Declaration		yes		2002		ENVIRONMENTAL PRODUCT DECLARATION (EPD) MATER – BI® PE TYPE: BIODEGRADABLE PLASTIC PELLET FOR FOAMS		Ing. Luigi Marini		IT		Novamont				x				Novamont		Mater-Bi		ja		Potato starch, biodegradable synthetic additives				credits given to compost produced (assume used for nursery gardening) and to CO2 of biological origin due to growth of agricultural species that constititue part of the raw materials of the pellets (as biological carbon in 1kg of pellets)		Polymer, Schaumstoff		provide a quantitative and verified description of the environmental performance of the biodegredable material MATER-BI, viewed from a comprehensive life cycle perspective. Within this EPD PE-type MATER – BI® pellets are investigated and evaluated.		renewable primary energy consumption, non-renewable energy consumption, climatic change from non-renewable carbon, climate change from renewable carbon, acidification, eutrophication, formation of photochemical oxidizers, production of dangerous wastes, production of non-dangerous wastes		Italy		cradle-to-gate		1kg pellets		nein								x		x																				x								x																																												x		x																														x																																										x		x

		Environmental Product Declaration		yes		2010		Environmental Product declaration MATER-BI CF05S		Francesco Razza		IT		Novamont				x				Novamont 		Mater-Bi CF05S		nein		Maisstärke and biodegradable copolyester 		n/a		mass allocation used for multi-output processes		carrier bags		provide a quantitative and verified description of the environmental performance of the biodegredable material MATER-BI, viewed from a comprehensive life cycle perspective		Non-renewable and renewable primary energy sources, global warming, ozone depletion, acidification, POF, eutrophication, AD, material subject for recycling, hazardous wasste, other waste		Italy		extraction of non-renewable resources, growing and harvesting of renewable resources - distribution 		1kg Cf05S graunle		nein						x																								x		x						x																																												x		x																														x																																x						x

		Primärstudie 		yes		1997		Life-cycle assessment , comparison of biopolymer and traditonal diaper systems		S. Hakala, Y. Virtanen, K. Meinander, T. Tanner		FI		Nestle and  Tekes Biopolymers Programme				x				 VTT Chemical Technology and Nestle 		PLA		nein		Mais, Zuckerrübe, Weizen (Stärke, Glucose)		europe 		allocation based on system phase (see page 24)		Diapers		The target of the project was to compare the cumulative enviranmental impacts of a renewable and biodegradable plastic to those of a non-renewabe and biologically persistent, fossil-based plasic. Since diaper products are a potential application of biodegradable plastic in the future they werde selected as a case for comparison. Environmental impacts of both materials were studied in the case selected for the life-cycle approach. Target: companies Netsle and Tekes Biopolymers. Application: to understand the differences between plasatics for diaper products in the future.		depletion of resources, GWP, ODP, acidification, eutrophication, photo-oxidant formation, toxicological impacts		not considered		cradle to grave		1000 Windeln		nein		<2005				x																								x		x						x																																x																																												x																				x
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		Primärstudie		yes		1994		Life-cycle analysis of biodegradable packaging materials compared with polystyrene chips: the case of popcorn		O. Jolliet, K. Cotting, C. Drexler, S. Farago		CH								x		FAT-Swiss Federal Research Station for Farm Management and Agricultural Engineerin; lnstitute of Plant Physiology, University of Bern		Popcorn vs. Polystyrene		ja		Mais		maize produced in switzerland and usa		n/a		biodegradable popcorn packing material		Popcorn as a packing material was examined as an alternative to polystyrene chips on the basis of energy requirements
and load of pollutants to air, water and soil. The analysis included maize production, popcorn manufacture
and disposal of the waste packing (by incineration) to generate heat. 
As far as agricultural products are concerned, only sectorial analysis of environmental effects have been carded out. The present study aims to fill this gap by presenting a life- cycle analysis of maize production and PC manufacture for packing purposes, and comparing it with polystyrene. Target groups: n/a.		energy consumption, air emissions, water pollution, soil pollution, 		switzerland		cradle to grave		1 m3 of packing material		nein		<2005; KM uploaded to Zotero														x																																		x																																														x												x

		Primärstudie		yes		2007		LCA of biodegradable multilayer film from biopolymers		Daniel Garraín, Rosario Vidal, Pilar Martínez, Vicente Franco, David Cebrián-Tarrasón		ES								x		 Universitat Jaume I Castellón, Spain and 2
AIMPLAS, Technological Institute of Plastics, Spain		PLA, stärke-basiert PCL, PP, PA6		ja		potato starch, mais starch 		n/a		n/a		multilayer film		A new multilayer film has been developed in the Multibio Project for the production of food packaging. In this paper, the environmental impacts of this new biodegradable multilayer film -based on modified starch and polylactic acid (PLA)- and those of the conventional multilayer film -based on PP and PA6- are quantified in the categories of climate change, fossil fuel depletion, acidification and eutrophication. Target Groups: further research for the Multibio Project. Application: This assessment will allow us to find out
which life-cycle phases and materials of the multilayer polymer should be improved, and to identify the aspects
that require further research from an environmental viewpoint.		GWP, acidification, eutrophication, fossil energy depletion		n/a		cradle to grave		1 m2 of packaging film of similar thickness (each layer in microns): 25-200-50 for the biodegradable multilayer film (68% in weight for compounding starch and 32% for PLA) and 130-20-130 for the conventional multilayer film (91% in weight for PP and 9% for PA6).		nein		details are not clear				x																																x																														x																																														x

		Primärstudie		yes		2010		Twisting biomaterials around your little finger: environmental impacts of bio-based wrappings		Barbara G. Hermann & Kornelis Blok & Martin K. Patel		NE								x		Utrecht University, Copernicus Institute, Science,
Technology & Society,
Heidelberglaan 2( 3584 CS Utrecht, The Netherlands 		polylactic acid, bio-based polyethylene, and a biobased polyester, polypropylene,
polyethylene		ja		PLA raw material		x		electricity co-produced during process is assumed to replace electricity produced accroding to average power generation in EU and heat is assumed to replace average production in a gas-fired boiler.		laminated, printed film		To find out if bio-based materials are environmentally advantageous for this demanding application, we compared
laminated, printed film across the whole life cycle.		Non-renewable energy use, Total energy use (total of non-renewable and renewable energy use), Global warming potential, Depletion of abiotic resources, Photo-oxidant formation, Acidification, Eutrophication, Water use, and Land use;		EU		cradle to gate and gradle to grave 		1 m2 of packaging film		nein						x																								x								x				x																		x																								x																		x								x				x

		Primärstudie		yes		2009		Comparative life cycle assessment of polyethylene based on sugarcane and crude oil		Christine Liptow, Anne-Marie Tillmann		SE								x		Department of Energy and Environment, Division of Environmental System Analysis, Chalmers University of Technology		LDPE, biobased LDPE		nein		sugarcane, crude oil		Brazil, europa		for polymer-grade ethylene, part of the by-products are burned to produce steam		polymer		answer the question: is the use of sugarcane based LDPE in the production of goods and packaging in Sweden environmentally preferable to crude oil based LDPE? The purpose of this LCA was to investigate the most important
contributors to the environmental impact of renewable,
sugarcane-based LDPE and to then compare the results with
fossil-based LDPE. Target: unclear. Application: unclear.		global warming potential, primary energy consumption, photochemical
ozone creation, acidification and eutrophication potential		brazillian sugarcane ethanol vs packaging europe		cradle to grave (but not including use-phase)		1 kg LDPE		nein						x																												x				x																																																												x																x

		Primärstudie		yes		2007		Utilisation options of renewable resources: a life cycle assessment of selected products		Andreas Uihlein, Simone Ehrenberger and Liselotte Schebek		DE		n/a						x		Department of Technology-Induced Material Flow, Institute for Technical Chemistry, Forschungszentrum Karlsruhe GmbH; Institute of Applied Sciences, Pforzheim University		PLA, PS		nein		Mais, Miscanthus		assumed not relevant for this study		0.3 kWh electricity and 3.84 MJ heat kg1 waste, credited as substitution of current electricity mix in Germany and supply of process heat from natural gas furnace 		insulation material from Miscanthus vs. Mineral wool, miscanthus as solid fuel vs conventional energy carriers, PLA drinking cups from corn vs polystyrene drinking cups, ethanol from corn vs gasoline		This paper aims to assess some examples of the utilisation of renewable resources to produce fuels or bioproducts and to compare them with their conventional (fossil) counterparts under an environmental point of view. We aim to answer the following questions: Are products and/or fuels from biomass more environmental friendly than their fossil counterparts? Which life cycle steps (provision of raw material, manufacturing processes, utilisation) lead to environmental impacts? Is it more favourable to use biomass resources as fuels or as bioproducts under an environmental point of view? To answer these questions we performed a life cycle assessment to determine the environmental impacts of the products and to reveal the weak points of the respective life cycles. Target: unclear. Application: improve the weak points in the life cycles.		ecotoxicity, acidification and eutrophication, land occupation, fossil fules, mineral extraction, ozone layer depletion, respiratory effects, carcinogenics, climate change, ionising radiation		Germany (but for imports of resources, boundaries are extended)		cradle to grave		50 m3 of insulation material with a thermal conductivity of about 0.036e0.045 Wm 1 K 1 and a lifetime greater than 20 years; provision of
101,500 MJ heat and 2900 kWh electricity; 100,000 drinking cups for 2 dl with a material volume of 10 cm3		nein		very clear study and easy to follow				x														x						x												x										x																																																																		x																				x										x

		Primärstudie		yes		2015		Ex-ante Life Cycle Assessment approach developed for a case study on
bio-based polybutylene succinate
bio-based polybutylene succinate		Paolo Tecchio, Pierluigi Freni, Bruno De Benedetti, Françoise Fenouillot		IT		n/a						x		Department of Applied Science and Technology, Politecnico di Torino e 24, Corso Duca degli Abruzzi, I-10144, Torino, Italy; Ingenierie des Materiaux Polymeres, Institut national des sciences appliqu�ees de Lyon e INSA-Lyon, IMP/LMM, 17 avenue Jean Capelle, F-69621, Villeurbanne cedex, France		 polybutylene succinate (PBS)		nein		The biomasses considered were maize starch, sugar cane, and lignocellulosics		n/a		water (not clear of allocation)		polymer		In the present work, an ex-ante Life Cycle Assessment approach is proposed to forecast the environmental impact of a new material, overcoming the aforementioned issues. The most relevant added value of the proposed methodology lies in the use of primary data collected on lab/pilot scale systems alongside data simulated from thermo-chemical considerations. A scale-up protocol is thus detailed and then applied to the case of polybutylene succinate, a biopolymer that is gaining attention particularly as a replacement for polyolefins, and is obtained from bio-based succinic acid. Furthermore, a sensitivity analysis is used to evaluate and compare different renewable sources and chemical routes available for the production of bio-based succinic acid. target: unclear. application: to introduce PBS as replacement for petroleum-based polyoefins to the market		GHG, CED		n/a		cradle-to-gate		1 kg of partly bio-based PBS		nein		KM uploaded to Zotero. Not so clear of time or geography with the data. 										x																																																																												x

		Primärstudie		yes		2012		Replacing fossil based PET with biobased PEF; process analysis, energy and GHG balance		A. J. J. E. Eerhart, A. P. C. Faaij and M. K. Patel		NL								x		Utrecht University, Copernicus Institute, Department of Science,Technology and Society, Budapestlaan 6, 3584 CD Utrecht, The  Netherlands		PEF, PET		nein		mais		n/a		allocation		polymer		The goal of the study was to
analyze and to translate experimental data on the catalytic dehydration of fructose to a simulation
model, using the ASPEN Plusmodeling software. The mass and energy balances of the simulation model
results were then used as inputs for a process chain analysis (by application of the life cycle assessment
methodology, LCA) and compared to its petrochemical counterpart polyethylene terephthalate (PET).		energy and GHG emissions		global		cradle-to-gate		1 tonne of PEF		nein												x																																																																																		x

		Primärstudie		yes		2016		Does biobased polymer achieve better environmental impacts than fossil polymer? Comparison of fossil HDPE and biobased HDPE produced from sugar beet and wheat		Sandra Belboom, Angelique Leonard		BE								x		Department of Chemical Engineering, PEP's, University of Li ege, Bat. B6 Quartier Agora - All ee du six août 11, 4000 Li ege, Belgium		HDPE, ethylene		nein		sugar beet, wheat		Belgium		sensitivtiy analysis used for allocation of coproducts. 		polymer		The aim of this paper is twofold: it assesses the environmental impacts of biobased polymer production using sugar beet and wheat biobased ethanol highlighting their major environmental impacts and improvement possibilities and it compares their impact with the equivalent fossil polymer. To illustrate our results, high-density polyethylene (HDPE) has been chosen as polymer reference for both biobased and fossil routes. Target: unclear. Application: improvemnts of biobased ethylene production		Climate change, Ozone depletion, particulate matter, photochemical oxidation, acidification, terrestrial euthrophication, aquatical euthrophication, land use, mineral + fossil + renewable ressource depletion		Belgium		cradle-to-grave (without use)		1 t HDPE		nein						x																						x		x		x						x																										x		x		x																																																x						x

		Primärstudie		yes		2015		Life cycle impact assessment of bio-based plastics from sugarcane
ethanol		I. Tsiropoulos, A.P.C. Faaij b, L. Lundquist, U. Schenker, J.F. Briois, M.K. Patel		NL								x		Copernicus Institute of Sustainable Development, Section Energy and Resources, Utrecht University, laan 2, 3584 CS Utrecht, The Netherlands		HDPE, PET		nein		sugarcane		Brazil and India		Displacement of LOW CO2 emission inetnsity grid power- Brazil: 0.16 kWh (0.22 kg CO2eq/kWh)
India: 0.5 kWh (0.55 kg CO2eq/kWh), sugar
91.5%, molasses 8%, bagasse 0.5%; Displacement of HIGH CO2 emission intensity grid power-  Brazil: 0.16 kWh (0.65 kg CO2eq/kWh),
0.9 MJheat (0.09 kg CO2eq/MJheat)
India: 0.5 kWh (1.1 kg CO2eq/kWh), 0.38 MJheat
(0.13 kg CO2eq/MJheat), sugar 92%, molasses 8%. Economic Allocation between material outputs: Brazil: ethanol 97.5%, electricity 2%, bagasse
0.5%
India: sugar 85%, molasses 7.5%, bagasse 0.5%		polymer		The purpose of this study is to assess the environmental impacts
of bio-PE and bio-PET from sugarcane ethanol. Target: industry. Application: to optimize the production of ethanols		GWP, NREU, land-use, freshwater eutrophication, water-use at the midpoint level and to the endpoints human health (HH) and ecosystem quality (EQ)		Brazil and India		cradle-to-gate		1 kg of bio-based HDPE and 1 kg partially bio-based PET		nein						x																																																																														x																										x								x								x														x

		Primärstudie		yes		2017		Life cycle assessment of wood-plastic composites: Analysing alternative materials and identifying an environmental sound end-of-life option		Philipp F. Sommerhuber, Jan L. Wenker, Sebastian Rüter, Andreas Krause		DE								x		Thünen Institute of Wood Research, Leuschnerstr. 91c, 21031 Hamburg, Germany		WPC vs HDPE from crude oil 		nein		wood				none produced and therefore no allocation		wood-plastic composites (WPC)		In this study,the life cycle stages of raw material supply and end-of-life pathways of WPC were assessed environmentally from different perspectives with life cycle assessment (LCA)		global warming potential (GWP), depletion potential of the stratospheric ozone layer (ODP), acidification potential of land and water (AP), eutrophication potential (EP), formation potential of tropospheric ozone photochemical oxidants (POCP), abiotic depletion potential for non-fossil resources (ADPE), abiotic depletion potential for fossil resources (ADPF).		wood particles from Norway		cradle to gate		1 t of postconsumer WPC for both systems A and B.		nein 						x																								x		x						x																						x		x

		Primärstudie		yes		2016		Comparing biobased products from oil crops versus sugar crops with regard to non-renewable energy use, GHG emissions and land use		Harriëtte L. Bos a,∗, Koen P.H. Meesters a, Sjaak G. Conijnb, Wim J. Corré b, Martin K. Patel c		NL								x		FBR, Wageningen University and Research Centre, P.O. Box 17, 6700 AA Wageningen, the Netherlands		polyol for polyurethanes, biodeiesel, bioresin		nein		rapeseed oil, palm oil, soybean oil				allocation on mass basis and system
expansion. Example: avoided NREU for the three oil crops and five sugar crops per hectare (using mass allocation)		polyol for polyurethanes, biodeiesel, bioresin		Non-renewable energy use, greenhouse gas emissions and land use of two biobased products and biofuel from oil crops is investigated and compared with products from sugar crops. I		Non-renewable energy use, GHG emissions, land use		palm oil is produced in South-East Asia, soybean in Brazil and rapeseed in Western-Europe		cradle to gate		1 metric tonne of product		nein 												x																														x																																										x

		Primärstudie		yes		2010		Life Cycle Assessment of Polylactic Acid and Polyethylene Terephthalate Bottles for Drinking Water		Fausto Gironi and Vincenzo Piemonte		IT								x		Department of Chemical Engineering Materials and Environment, University of Rome ‘‘La Sapienza,’’ Italy		PLA, PET		ja		mais				co-products are not allocated, but recycled polymers
are used for the production of new bottles (100%
allocation in a closed loop system)		polymer		In this work, the LCA (cradle to grave) of PLA bottles for drinking water was developed and compared to the LCA of PET bottles for the same use.		carcinogens, respiratory organics, respiratory inorganics, climate change, radiation, ozone layer, ecotoxicity, acidification/eutrophication, land use, minerals, and fossil fuels		n/a		cradle to gate and grave		1000 U of 500-mL bottles to be used for drinking water		nein 						x														x						x						x																																		x		x																																														x																				x										x

		Primärstudie		yes		2014		Bio-based versus traditional polymer composites. A life cycle assessment perspective		Angela Daniela La Rosa a,*, Giuseppe Recca b , John Summerscales c , Alberta Latteri a , Gulia Cozzo a , Gianluca Cicala		IT								x		Department of Industrial Engineering (DII), University of Catania, v.le A. Doria n.6, 95125 Catania, Italy		polymer granuales for eco-sandwhiches		ja		cork, hemp				20% of cork dust material assigned as allocation, used in industry as fuel to heat and boil raw cork		polymer		A comparative LCA between an eco-sandwich made of bio-based epoxy resin (SuperSap 100/1000) and natural fibers against a traditional sandwich made of epoxy/glass-fibers was carried out. The main purpose and contribution of this study is the exploration of the eco-efficiency of this new material which featured applications span from naval to automotive and building sectors.		ADP, AP, EP, GWP, ODP, HTTP, FAETP, TETP, CED		Italy		cradle to manufacture		An eco-sandwich panel sized (0.400 0.400 0.02 m) is		nein 						x																																x																						x																												x																										x														x														x

		Primärstudie		yes		2010		Environmental impact assessment of man-made cellulose fibres		Li Shen, Ernst Worrell, Martin K. Patel		NL		n/a						x		Department of Science, Technology and Society, Faculty of Science, Utrecht University, The Netherlands		Viscose, Modal, Tencel		nein		wood				three types of allocation problems are distinguished:
allocation of by-products from pulp and fibre production, allocation
of energy from waste incineration, and other multi-output
situations. System expansion applied for acetic acid and sodium sulphate for the integrated production process. not applied for wood; only economic allocation is applied for off-grade fibres		cellulose fibres		The purpose of this study is to assess the environmental impact of man-made cellulose fibres. Life cycle assessment (LCA) was conducted for three types of fibres (i.e. Viscose, Modal and Tencel) produced by Lenzing AG. T		Primary energy demand, water use, land use and the CML baseline impact 		viscose: asia, austria; modal and tencel: austria; cotton: US and Canada; PET and PP: western europe		cradle to factory gate		1 tonne staple fibre		nein 						x																								x		x						x		x		x																		x																																						x		x										x		x																				x										x

		Primärstudie		yes		2016		Life cycle impact assessment of beverage packaging systems: focus on the collection of post-consumer bottles		Balint Simon, Mourad Ben Amor, Rita Foldenyi		HG								x		University of Pannonia, Institute of Earth and Environmental Sciences, Egyetem u. 10, H-8200 Veszpr�em, Hungary		aluminum, PET, PLA, glass, 'beverage cartons'		nein		aluminum, PET, PLA, glass, 'beverage cartons'		x		n/a		packaging material		we were focussing in detail on six bottle collection systems such as kerbside bin, kerbside bag, deposit-refund, combinations with thermal compression of plastic bottles as well as an attempt made toward examining refill-bottles		GHG, POCP, HTTP				cradle to grave		1000 L of drinks		nein 												x																		x																																																																																																																x

		übersichtsartikel 		yes		2008		Biodegradable polymers for food packaging: a review		Valentina Siracusa, Pietro Rocculi, Santina Romani and Marco Dalla Rosa		IT		n/a						x		Department of Physical and Chemical Methodology for Engineering, Engineering Faculty, University of Catania (Italy)		starch-based, cellulose-based, PLA, PHA, bio-polyester, PET		ja		n/a						films, moulding, trash bags, bottles, trays, deli containers		The aim of this review was to offer a complete view of the state of the art on biodegradable polymer packages for food application.		n/a				n/a		n/a		ja

		Thesis		yes		2006		Environmental Assessment of emerging Technologies		Selim Nouri		SE		n/a						x		Department of Energy and Environment
Division of Environmental Systems Analysis (ESA)
Chalmers University of Technology
		PLA, PHA; PE		nein		Mais, Reis, Zuckerrohr				n/a		Biopolymer		Concretely, the specific purpose of our work is to assess environmentally and economically,
routes towards bioplastics that are potentially feasible but that have not been industrially implemented and get some feedbacks regarding methodology.		n/a				cradle-to-gate		1 kg Plastic		ja		not lca… overview of technologies

		Thesis Dissertation (original LCA on page 59-79)		yes		2010		Opportunities for biomaterials - Economic, environmental and policy aspects along their life cycle		Barbara Geneviève Hermann		NE		n/a						x		Copernicus Institute at Utrecht University, The Netherlands		(paper, polylactic acid, biobased polyethylene, and a bio-based polyester) VS (polypropylene,
polyethylene)		ja		allgemein		x		system expansion: co-generation of electricty and heat: credit of electricity is assumed to replace electricity produced according to the average power generation in EU. Heat is assumed to replace average production in a gas-fired boiler. 		allgemein		In the following, we will discuss the research context of the bio-basedmaterial production chain, starting with the production of biomass feedstocks, followed by the sustainability and maximum potentials of such production and finally the conversion technologies used to produce materials from such biomass.		: Nonrenewable energy use, Total energy use (total of non-renewable and renewable energy use), Global warming potential, Depletion of abiotic resources, Photo-oxidant formation, Acidification, Eutrophication, Water use, and Land use		Europe		cradle to grave and cradle to factory gate		1m2 packaging film 		ja						x																								x								x				x																		x																								x																		x								x				x

		Vergleichendstudie		yes		2007		Comparative Life Cycle Studies on Poly(3-hydroxybutyrate)-Based Composites as Potential Replacement for Conventional Petrochemical Plastics		Matteo Pietrini, Lex Roes, Martin K. Patel and Emo Chiellini		IT/NE								x		 Laboratory of Bioactive Polymeric Materials for Biomedical & Environmental Applications, UdR-INSTM,
Department of Chemistry and Industrial Chemistry, University of Pisa, Via Risorgimento 35, 56126 Pisa,
Italy, and Copernicus Institute, Department of Science, Technology and Society, Utrecht University,
Heidelberglaan 2, 3584 CS Utrecht, the Netherlands		PHB, PP, PS		nein		Sugarcane bagasse (SCB) and nanoscaled organophilic montmorillonite (OMMT) 		n/a		n/a		cathode ray tube (CRT) monitor housing, internal panel of a car		A cradle-to-grave environmental life cycle assessment (LCA) of a few poly(3-hydroxybutyrate) (PHB) based composites has been performed and was compared to commodity petrochemical polymers. The end products studied are a cathode ray tube (CRT) monitor housing (conventionally produced from high-impact polystyrene, HIPS) and the internal panels of an average car (conventionally produced from glass-fibers-filled polypropylene, PP-GF). The environmental impact is evaluated on the basis of nonrenewable energy use (NREU) and global warming potential over a 100 years time horizon (GWP100). Sugar cane bagasse (SCB) and nanoscaled organophilic montmorillonite (OMMT) are used as PHB fillers. Target: unclear. Application: purpose of assessing the potential environmental
benefits that can be reached with the application of
these new biodegradable materials instead of petrochemical
polymers. 		eutrophication (EP), acidification (AP), ozone layer depletion (ODP), ecotoxicity (ETP), and human toxicity (HTP)		Europe		cradle to grave		one housing of an average 17´´ CRT monitor for a desktop computer; the total of all internal panels of an average car with a life of 10years and a total distance traveled of 150.000km.		nein																																x						x																																																																												x																				x								x

		Vergleichstudie		yes		2003		Life-cycle Assessment of Biobased Polymers and Natural Fiber Composites		Dr. Martin Patel , Dr. Catia Bastioli , Dr. Luigi Marini , Dipl.-Geoökol. Eduard Würdinger		NL								x		Utrecht University, Department of Science, Technology and Society (STS ), Copernicus Institute, Padualaan 14, NL-3584 CH Utrecht, Netherlands;		commercially most important bio-based polymeric materials: starch polymers, polyhydroxyalkanoates, polylactides, lignin-epoxy resins, epoxidized linseed oil and composites reinforced with natural fibers such as flax, hemp and china reed (miscanthus)		nein		starch polymers: wheat, potato, mais		n/a		n/a		polymer		This chapter presents and discusses results from LCA studies for the commercially most important bio-based polymeric materials: starch polymers, polyhydroxyalkanoates, polylactides, lignin-epoxy resins, epoxidized linseed oil and composites reinforced with natural fibers such as flax, hemp and china reed (miscanthus). Target: unclarified. Application: 		Energy, GHG emissions, Ozone precursors, Acidification, Eutrophication, Human toxicity, Terrestrial ecotoxicity, Aquatic ecotoxicity		n/a		cradle to gate		1 kg of selected plastic type		nein		not a very clear LCA										x																						x				x																																																								x																		x		x																		x										x

		Primärstudie		yes		2015		Evolution of disposable baby diapers in Europe: life cycle assessment of environmental impacts and identification of key areas of improvement		Mauro Cordella a, * , Iris Bauer b , Anja Lehmann b , Matthias Schulz c , Oliver Wolf		ES		n/a						x		Institute for Prospective Technological Studies, Edificio Expo, c. Inca Garcilaso 3, 41092 Seville, Spain		polymers		no		Fluff pulp, Superabsorbent polymers (SAP), Polypropylene
(PP), Low density polyethylene (LDPE), Adhesives, Others		x		waste		disposable baby diaper		The study aims at providing technical
indications about the potential for reducing the environmental
impacts of the product. To this purpose, findings from the
LCA have been coupled with a targeted analysis of sectorial literature
and industry initiatives of relevance for diapers. It is anticipated
that the outcomes of the study could be applied to support
the design and the labelling of products. Target: unclear. application: to improve the product design and production processes		(see later columns)		EU		cradle to grave		the production and consumption
of one unit of product that is representative of the
average conditions of purchase and use in Europe in a specific year		nein						x																																x																x																																																								x																																										x

		Primärstudie		yes		2012		An extended life cycle analysis of packaging systems for fruit and vegetable transport in Europe		Stefan Albrecht & Peter Brandstetter & Tabea Beck & Pere Fullana-i-Palmer & Kaisa Grönman & Martin Baitz & Sabine Deimling & Julie Sandilands & Matthias Fischer		DE		n/a						x		University of Stuttgart		 Polypropylene and polyethylene (single-use wooden and cardboard boxes
and re-useable plastic crates)		nein		wood and oil		europe		allocation und credit		transport boxes		In this study, the most common European fruit and vegetable transport packaging systems, namely single-use wooden and cardboard boxes and re-useable plastic crates, are analyzed and compared considering environmental, economic, and social impacts. Target: Fruit sector. Application:  to be used to identify
favorable boundary conditions of transport packaging systems
for fruit and vegetable distribution throughout Europe (in a
representative average situation). The results can be further
used for the identification of optimization potentials of a given
transport packaging option from a system point of view		GWP, AP, EP, POCP, ADP		Europe		cradle to grave		15 kg of fruits/vegetables in 3,333,350 filled boxes/crates		ja		very clear study and for EOL of reusable containers				x																								x								x																						x																																																						x
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		Primärstudie		yes		n/a		Ökobilanz Verpackungspapier vom Wald bis zum Rohverpackungspapier		Holger Arntzen, Anke Bredhal, Gesine Bökenkamp, Melanie Degel Felix Gschnell, Frauke Haake, Sara Moltmann, Matthias Rauh		DE		Bundesamtes für Umwelt, Wald und Landschaft (BUWAL)		x						n/a		verpackungspapier, zellstoffaufbereitung 		wood, altpapier, zellstoffaufbereitung 		Sweden and Switzerland		nein		Holz (trocken)- papier, karton und pappe, wellkarton		In dieser Arbeit wird eine Ökobilanz für Verpackungspapiere erstellt. Betrachtet werden die Prozesse vom Holz bis zum Papier		unclear		Bei der Papierherstellung fallen unterschiedliche Luft- und Wasserschadstoffe an. Die Auswirkungen der Schadstoffe sollen im Folgenden kurz betrachtet werden.		n/a		Switzerland		n/a		1000 kg Holzschlif		nein		hard to understand 

		Primärstudie		yes		2000		Okobilanzen für Graphische Papier		Albrecht Tiedemann		DE				x						Umweltbundesamt		newspaper, graphic paper, copy paper		wastepaper, wood		Finland and Sweden		nein		newspaper, graphic paper, copy paper		to understand if using wastepaper as raw material for the creation of newspaper and graphic paper and copy paper is better for the environment than wood used as raw product. utersucht werden sollen die ökologischen Aspekte einer thermischen verwertung bestimmter altpapiere über Hausmüllverbrennungsanlagen. Gegesatz dazu sollte ermittelt werden, ob sich die thermische verwertung von bestimmten mengen an altpapier z.b. in anlagen der papierindustrie 		Paper Industry		to provide utilization of collected recycled papers in omparison to thermal utilization of wood, with which the paper industry can use to save amounts of wood for energy gain		terrestrial eutrophication, acidification, climatechange potential, aquatic eutrophication, Bodennahes ozonobildungspotential, stratospheric ozonabbau, strahlung, danger to people, plants, and animals, general risks, direct health risks, direct damage to the environmnet 		Germany		cradle to grave		6,58 million tonnes newpaper, LWC paper, SC paper, recycling copier paper produced in Germany in 1995. 		ja		<2005, hard to understand 				x																																				x														x		x				x																						x		x																																																		x																																		x
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		Primärstudie		Leon, J., Aliaga, C., Boulougouris, G., Hortal, M., & Marti, J. L. (2015). Quantifying GHG emissions savings potential in magazine paper production: a case study on supercalendered and light-weight coated papers. Journal of Cleaner Production, 103, 301–308. https://doi.org/10.1016/j.jclepro.2014.03.008		2015		Quantifying GHG emissions savings potential in magazine paper production: a case study on supercalendered and light-weight coated papers		Jorge Leon*, Cesar Aliaga, George Boulougouris, Mercedes Hortal, Juan Luis Marti		ES		n/a				x				ITENE Packaging, Transport & Logistics Research Center, Spain		supercalendered paper and light-weight coated paper		wood pulp		France and Sweden		no allocation or credit		magazine paper		The aim of this work is to quantify the greenhouse gas (GHG) emissions savings potential in magazine paper production through the application of the innovative manufacturing strategies using advanced sheet structure design and fibre modifications.		unclear		unclear… evaluate the opportunities of reduction of GHG emissions from paper and pulp industry through the application of the FMC		GHG		Europe		cradle to gate		the production of one square meter of finished paper for printing magazines.		nein																				x

		Produktebericht		yes		2015		Product Environment Footprint (PEF) Supporting study for intermediate paper product		AVNIR		FR		International Paper				x				AVNIR		intermediate graphic paper: uncoated woodfree		wood pulp		France		nein		intermediate graphic paper: uncoated woodfree		This report provides the outcomes of the PEF supporting study for an intermediate graphic (uncoated woodfree) paper product produced by International Paper’s Saillat mill in France. The supporting study has been carried out by cd2e for International Paper in the framework of the product environmental footprint (PEF) pilot project. The goals of the study were to:  test the draft Product Environmental Footprint Category Rules (PEFCR) Pilot on Intermediate Paper Products (Draft v.0.1.6 – December 2015),  validate the outcomes of the screening study (such as the selection of relevant impact categories, life cycles stages, processes and elementary flows),  help defining performance classes where possible,  perform supplementary analysis listed in the draft PEFCR,  provide results that can be used as the basis for communicating the PEF profile		International paper		to:  use the results of the study in other applications (beyond graphic paper),  facilitate the understanding of the impact of each process (in a way industry is familiar with).		Ionizing radiation, human health, Human toxicity, cancer effects; Climate change ( including biogenic); Human toxicity, non-cancer effects; Resource depletion mineral, fossils and renewables; Land use; Eutrophication freshwater; Resource depletion water; Photochemical ozone formation, human health; Climate change; Acidification;Particulate matter/Respiratory inorganics; Ecotoxicity freshwater; Eutrophication marine; Eutrophication terrestrial; Ozone depletion		France		cradle to gate		“One tonne (1000 kg) of saleable graphic paper grade at the paper mill’s gate		nein						x																x																				x												x		x		x		x								x		x						x		x																																																						x				x																						x						x						x				x		x

		Primärstudie		yes		2013		LCA of Paper and Polymer Bank Notes		Peter Shonfield		UK		PE International				x				The Bank of England		paper vs polymer		cotton		UK		allocation		bank notes		In particular the Bank of England is looking to:  evaluate the life cycle environmental impacts associated with manufacturing, distributing and disposing of UK bank notes based on two different substrates – cotton paper vs. bi-axially oriented polypropylene (BOPP) (hereafter referred to as “paper” and “polymer” respectively);  identify substances of concern whether in the form of bank note components or emissions arising from the bank note life cycle;  reveal those aspects of the bank note life cycle that could be targeted to further reduce environmental impact.		PE International		unclear		AP, EP, GWP fossil, GWP biogenic, Photochemical Ozone Creation Potential, Ecotox P, H.T.P. cancer, H.T.P. non-cancer		UK		cradle to grave		“Provision and use of £1,000 of cash value over 10 years, considering an average bank note life cycle		ja								x		x																																x												x																																																																										x																																								x						x		x

		primärstudie		yes		2008		Environmental Assessment of Enzyme Assisted Processing in Pulp and Paper Industry		Peter B. Skals1, Anders Krabek1, Per H. Nielsen2** and Henrik Wenzel		DA		Novozymes A/S, Krogshøjvej 32, 2880 Bagsværd, Denmark				x				Department of Manufacturing Engineering and Management, Technical University of Denmark, Build. 424, 2800 Lyngby, Denmark		pulp and paper		wood, enzymes		Northern Europe		avoided allocation		enzyme technology to produce pulp and paper rather than traditional methods (ex. Enzymes to bleach fraft pulp rather than bleach)		The aims of the present study has been to investigate whether the enzyme technology is a more environmentally sound alternative than the conventional ways of producing paper. The study addresses five enzyme applications by quantitative means and discusses the environmental potential of a range of other enzyme applications by qualitative means.		pulp and paper industry		address the environmental potential
of a range of other enzyme applications by qualitative means		(global warming, acidification, nutrient enrichment, photochemical smog formation		Northern Europe		cradle to gate		one ton of pulp or one ton of paper depending on the application		nein		KM uploaded to Zotero				x																																				x		x										x

		Primärstudie		yes		2006		Life Cycle Analysis of hand-drying systems		Dr. Ulrike Eberle (project leader) Dipl.-Ing. Martin Möller		DE		European Textile Service Association				x				Öko-Insititut		virgin luxury paper, 50% recycled fibers		cotton		Asia and Europe		allocation and credits for the cotton roll system		cotton  towels, paper towles, recycled paper towels		The European Textile Service Association (E.T.S.A.) commissioned Öko-Institut to compare
two mechanical hand drying systems: the continuous cotton roll system and the paper towel
system. Goal of this study was to gain more information on the environmental impacts of
these two systems and to compare these systems with the objective to identify the one with
the better environmental performance. 		Washroom operators (as “users” of textile towels and / or paper towels), professional laundries, paper towel and cotton roll manufacturers, laundry detergent manufacturers, environmental policy makers / administrators and the interested public in general.		E.T.S.A. intends to use the results of the study to inform the public on environmental impacts of hand drying systems. Furthermore, the results are designated for marketing purposes and should also disclose optimisation potentials for the analysed systems.		Global Warming Potential (GWP) � Acidification Potential (AP) � Eutrophication Potential (EP) � Photochemical Ozone Creation Potential (POCP) Cumulated Energy Demand (CED)
� Water use
� Waste generation.		Europe		cradle to grave		10,000 hand-dryings in Europe providing the mechanical removal of water, remaining dirt and micro-organisms.		ja						x																																				x												x																																				x																																x						x																		x
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		vergleichstudie		yes		2012		An investigation of the relationship between recycling paper and card and greenhouse gas emissions from land use change		James, Keith		UK		n/a						x		Department of Chemical Engineering, University of Bath Claverton Down, Bath BA2 7AY, United Kingdom		paper from recycled materials or virgin wood		wood		Canada, Norway, Spain, sweden, switzerland, usa		credit		paper- recycled or virgin wood		The purpose of this study is to assess the greenhouse gas implications
of moving to or from recycled content in paper and card
placed on the market in the UK and China, the major market for
UK-derived recyclate (WRAP, 2011). 		recycling companies 		to add the impacts of the recylced content movement, which have previously been excluded from LCAs		CO2 emissions, land use		Uk and China		cradle to gate		1 cubic m wood raw material equivalent		nein																						x																												x

		Primärstudie		yes		2012		Environmental sustainability of bioethanol production from waste papers: sensitivity to the system boundary		Wang Lei, Richard Templer, Richard J Murphy		UK		n/a						x		Department of Life Science, Imperial College London, London, SW7 2AZ, UK		waste paper- newspaper, office paper, magazine, cardboard		waste paper		London, UK		credit and allocation		bioethanol		The LCA
research had two aims: (1) assessing the environmental profile of
bioethanol produced from waste papers through its life cycle
including end-use in vehicles and (2) comparing the environmental
profile of bioethanol with conventional petrol		unclear		unclear		Abiotic resources Depletion Potential (ADP), Acidification Potential (AP), Eutrophication Potential (EP), Global Warming Potential (100 year horizon) (GWP100), Ozone layer Depletion Potential (ODP), Human Toxicity Potential (HTP), Freshwater Aquatic Ecotoxicity Potential (FAETP), Terrestrial Ecotoxicity Potential (TEP) and Photochemical-Oxidants Creation Potential (POCP)		Uk 		cradle to grave		‘to drive 1 km in a Flexible-fuel vehicle (FFV)		nein		does this belong in the bioenergy section??				x																																				x												x		x										x																																																														x																														x								x						x

		Primärstudie		yes		2012		A Life Cycle Assessment (LCA) comparison of three management options for waste papers: Bioethanol production, recycling and incineration with energy recovery		Wang Lei, Richard Templer, Richard J Murphy		UK		n/a						x		Department of Life Science, Imperial College London, London SW7 2AZ, UK		waste paper- newspaper, office paper, magazine, cardboard		waste paper and raw wood		London, UK		credit		bioethanol		The two aims of this study were (1) to assess the environmental ‘profile’ of bioethanol transport fuel produced from various waste papers over a whole life cycle and (2) to compare the bioethanol life cycle with conventional options for waste paper management (recycling and incineration with energy recovery). 		unclear		to assess the sustainability of bioethanol produced from waste papers in relation to other waste paper management options (i.e. recycling and incineration) from an environmental point of view.		ADP AP EP GWP100 ODP HTP FAETP TEP POCP		Uk 		cradle to grave		1 kg of bioethanol used in a flexible – fuel vehicle (FFV)’ and ‘the treatment (use) of 1 kg of waste paper’		nein						x																																				x												x		x										x																																																														x																														x								x						x

		Primärstudie		yes		2016		A comparative LCA study of various concepts for shopping bags and cement sacks		Dahlgren, Lena and Håkan Stripple		SW		BillerudKorsnäs AB						x		IVL Swedish Environmental Research Institute		BillerudKorsnäs paper		bleached and unlbeached sack kraft  paper (virgin fibre)		Sweden		credit and allocation		cement sack and shopping bag		The objective of the study was to perform a LCA of two specific products based on BillerudKorsnäs paper; Dsack (cement sack) and a shopping bag, on regard to the four environmental impact categories; Global Warming Potential (GWP), Acidification potential (AP), Eutrophication potential (EP), Photochemical ozone creation potential (Ground level ozone) (POCP) as well as primary energy and material resources. The objective was also to perform a LCA on the same type of products produced from different competing materials.		customers		to demonstrate to customers how their consumer choices create impacts based on which plastic type they use		Global Warming Potential (GWP), Acidification potential (AP), Eutrophication potential (EP), Photochemical ozone creation potential (Ground level ozone) (POCP) as well as primary energy and material resources.		Sweden		cradle to gate		the functional unit is the specific product fulfilling a defined function, e.g. a sack that should be able to carry 25 kg cement		ja						x																																				x												x																																														x																												x																								y

		Primärstudie		yes		2007		Life Cycle Assessment of Printing and Writing Paper Produced in Portugal		Ana Cláudia Dias*, Luis Arroja and Isabel Capela		PO		n/a						x		Department of Environment and Planning, University of Aveiro, 3810-193 Aveiro, Portugal		printing and writing paper		eucalyptus globulus		Portugal		avoided allocation (Where allocation could not be avoided, the outputs and inputs
of the system were partitioned based on physical relationships)		paper		The goals of this study were: • to assess the potential environmental impacts of the printing and writing paper produced in Portugal and consumed in Germany over its entire life cycle, in order to identify the processes with the largest environmental impacts (hot spots); • to evaluate the effect on the potential environmental impacts of changing the market were the Portuguese printing and writing paper is consumed: German market vs. Portuguese market		market		assist the pulp and paper industry in the
planning of future investments leading to an increase in its
sustainability		GW, A, E, NRRD, POF		Europe		cradle to grave		1 tonne of printing and writing paper with a standard weight of 80g/m2		nein						x																																				x												x																		x																																																								x

		Primärstudie		yes		2013		Environmental aspects of Norwegian production of pulp fibres and printing paper		Agneta Ghose, Gary Chinga-Carrasco		NO		n/a						x		Paper and Fibre Research Institute (PFI), Høgskoleringen 6b, NO-7491 Trondheim, Norway		pulp fibres and printing paper.		wood pulp fibres		Norway		allocation		i) thermo-mechanical pulp, ii) kraft pulp, iii) newsprint and iv) super calendered paper		The purpose of this study was to assess the environmental impacts of the Norwegian pulp and paper industry, considering the production of pulp fibres and printing paper. The pulp fibres included in this study are thermo-mechanical pulp and kraft pulp fibres, which differ with respect to the energy consumption and chemicals used during production.		unclear		to describe the life
cycle environmental impacts of the printing paper production
(cradle to gate) and is thus considered an attributional LCA.		CC, OD, H.T., POF, PMF, IR, TA, FEU, MEU, TE, FE, ME, CED		Norway		cradle to gate		1 ton of the produced paper products (newsprint and SC paper) and pulp (TMP and kraft pulp)		nein						x																																																x				x		x																																																																																																																x

		Primärstudie		yes		2009		Environmental impact assessment of total chlorine free pulp from Eucalyptus globulus in Spain		Sara Gonza´lez-Garcı´a a,*, Almudena Hospido a , Ma Teresa Moreira a , Javier Romero b , Gumersindo Feijoo		ES		n/a						x		Department of Chemical Engineering, School of Engineering, University of Santiago de Compostela, 15782-Santiago de Compostela, Spai		TCF pulp 		Eucalyptus		Spain		allocation		total chlorine free (TCF) pulp		This paper aims to identify and quantify the environmental impacts associated to Eucalyptus TCF pulp manufacture by using Life Cycle Assessment (LCA) as an analytical tool.		pulp industry		to identify those processes along the process chain that entail the highest environmental impacts		abiotic resources depletion (AD), global warming (GW), ozone layer depletion (OLD), human toxicity (HT), freshwater aquatic ecotoxicity (FE), marine aquatic ecotoxicity (ME), terrestrial ecotoxicity (TE), photochemical oxidants formation (POF), acidification (A) and eutrophication (E).		Europe		cradle to gate		1 ton air-dried kraft pulp from Eucalyptus 		nein						x																																				x												x		x										x																																																														x																														x						x		x						x

		Primärstudie		yes		2010		Paper and biomass for energy?: The impact of paper recycling on energy and CO2 emissions		Jobien Laurijssena,∗, Marc Marsidi b, Annita Westenbroeka, Ernst Worrell b,c, Andre Faaij		NL		n/a						x		Centre of Competence Paper and Board, IJsselburcht 3, 6825 BS Arnhem, The Netherlands		newsprint, printing and writing paper, sanitary paper, corrugated board, greyboard, folding boxboard		wood pulp		The Netherlands 		credit and allocation		chemically produced pulp, mechanically produced pulp, recovery-produced pulp		In this study, we calculate the energy use and carbon dioxide emissions for paper production from three pulp types. Increased recycling enables an increase in biomass availability and reduces life-cycle energy use and carbon dioxide emissions. This study aims to measure the GHG and energy impact of different
paper production chains from primary, secondary (recovered)
or a combination of fibres.		paper industry		unclear		energy use and CO2 emissions		Netherlands		cradle to gate		1 ton paper		nein																																																		x																																														x

		Primärstudie		yes		2003		Application of life cycle assessment to the Portuguese pulp and paper industry		E. Lopes, A. Dias, L. Arroja ∗, I. Capela, F. Pereira		PO		n/a						x		Department of Environment and Planning, University of Aveiro, 3810 Aveiro, Portugal		printing and writing paper		eucalyptus		Portugal		allocation (when could not be avoided)		eucalyptus pulp produced by actual scenario and natural gas scenario 		The purpose of this study is the identification and assessment of the environmental impacts associated with the production, use and final disposal of printing and writing paper produced in Portugal from Eucalyptus globulus and consumed in Portugal.				to
make a comparative environmental assessment of fuel
oil and natural gas, respectively, as energy sources in
the manufacturing process.		GW, A, E, NRRD, POF		Portugal		cradle to grave		1 tonne of white printing and writing paper, with a standard weight of 80 g/m2 , produced from Portuguese Eucalyptus globulus kraft pulp and consumed in Portugal.		nein						x																																				x												x																		x																																																								x

		Primärstudie		yes		2012		Innovations in papermaking: An LCA of printing and writing paper from conventional and high yield pulp		B.M. Krishna Manda ⁎, Kornelis Blok, Martin K. Patel		NL		n/a						x		Utrecht University, Copernicus Institute of Sustainable Development, Budapestlaan 6, 3584 CD Utrecht, The Netherlands		printing and writing paper		wood pulp		Slovakia, Ukraine, Czech Republic, Poland				i) unbleached virgin kraft pulp, ii) recovered fiber, and iii) high yield virgin chemithermo-mechanical pulp (CTMP)		The goal of this analysis is to help the product development process for choosing a new product configuration and associated processes by assessing their performance from an environmental point of view.		unclear		The purpose of this LCA is to compare the environmental impacts of conventional office paper with innovative paper configurations. The goal of this analysis is to help the product development process for choosing a new product configuration and associated processes by assessing their performance from an environmental point of view.		fossil depletion, metal depletion, natural land transformation, urban land occupation, agricultural land occupation, terrestrial ecotoxicity, climate change ecosystems, particulate matter formation, human toxicity, ozone depletion, climate change human health		europe		cradle to grave		1 ton of printing and writing paper, also called office paper, produced and used in EU		nein																x		x																		x		x		x																x				x																																		x																																																																														x																x

		Primärstudie		yes		2015		LIFE CYCLE ANALYSIS OF TISSUE PAPER MANUFACTURING FROM VIRGIN PULP OR RECYCLED WASTE PAPER		Aneta Masternak-Janus, Magdalena Rybaczewska-Błażejowska		PLND		n/a						x		Kielce University of Technology, Department of Production Engineering, Poland		virgin pulp vs waste paper pulp		wood pulp		Poland		no		tissue paper		The aim of this work is to compare the environmental impacts of two production processes of tissue paper using virgin pulp (virgin fiber) or waste paper pulp (recycled fiber). This comparison is based on the materials and energy used as well as emissions and waste resulting from the production of tissue paper.		unclear		enables the comparison of the above two production processes, based upon the same methodology (LCA) and life cycle impact assessment method (LCIA, ReCiPe method).		human toxicity, climate change, human health and ecosystems, and fossil depletion.		poland		cradle to grave		1 ton of produced tissue paper		nein						x																																																																								x																																																																																												x		x

		vergleichstudie		yes		2008		Life cycle assessment of waste paper management: The importance of technology data and system boundaries in assessing recycling and incineration		Hanna Merrild, Anders Damgaard, Thomas H. Christensen		DA		n/a						x		Department of Environmental Engineering, Technical University of Denmark, Miljoevej, Bygning 113, DK-2800 Kgs. Lyngby, Denmark		waste paper and virgin paper		wood pulp		EU 15, Denmark, Sweden		allocation		waste paper recycling vs incineration		The purpose of the study presented in this paper was to systematically compare waste paper recycling with incineration (with energy recovery) paying attention to variations in environmental data regarding paper recycling as well as incineration. This complex issue was addressed by LCA modelling focusing on the contributions
to global warming.		policy makers		The paper can hopefully contribute to a better understanding of the importance of the choice of technological data and the caution needed when defining the system boundaries when using LCA for policy making.		GWP		Denmark		cradle to grave		1 ton of waste paper or produced paper		nein		KM uploaded to Zotero				x

		Primärstudie		yes		2007		Life cycle assessment of the waste hierarchy – A Danish case study on waste paper		Jannick H. Schmidt a,¤ , Peter Holm b , Anne Merrild c , Per Christensen		DA		n/a						x		Department of Development and Planning, Aalborg University, Fibigerstraede 13, 9220 Aalborg East, Denmark		31% corrugated paper and paper bags, 23% newspaper, 20% coated paper, 15% cardboard and 12% uncoated, wood-free paper		wood		Sweden, Germany and Finland		avoided allocation		recycling of paper		In this article, we investigate the handling of waste paper in Denmark and compare the present situation with scenarios of more waste being recycled, incinerated or consigned to landWll.		unclear		We hope that investigations such as these can clarify for what materials, and under which circumstances, the waste hierarchy can be used, i.e., leading to speciWc rules of thumb for speciWc materials.		Global warming, in million ton CO2-eq Ozone depletion, in kg CFC11-eq AcidiWcation, in 1000 ton SO2-eq Eutrophication, in 1000 ton NO3-eq Photochemical smog, in ton ethane-eq		Denmark		cradle to grave		“Denmark’s consumption of paper in 1999, totalling 1.2 million tons (1.122 million tons Dry Solids)”		nein						x																																																x		x																																																																								x

		vergleichstudie		yes		2013		A comparison of the GHG emissions caused by manufacturing tissue paper from virgin pulp or recycled waste paper		Eskinder Demisse Gemechu & Isabela Butnar & Jordi Gomà-Camps & Alfred Pons & Francesc Castells		ES		n/a						x		Departament Enginyeria Química, Universitat Rovira i Virgili Av. Paisos Catalans 26, 43007 Tarragona, Spain		virgin pulp or recycled waste paper		wood		portugal, northern europe, south america		allocation		tissue paper		The aim of this work is to compare greenhouse gas (GHG) emissions from producing tissue paper from virgin pulp (VP) or recycled waste paper (RWP). 		m decision makers at both company and
national levels		to suggest the actions required to reduce pollution.		GHG		EU		cradle to gate		the production of 1 kg of finished tissue paper.		nein		KM uploaded to Zotero																		x

		primärstudie		yes		2010		Industrial hemp or eucalyptus paper? An environmental comparison using life cycle assessment		Ricardo da Silva Vieira & Paulo Canaveira & Ana da Simões & Tiago Domingos		PO		n/a						x		Environment and Energy Scientific Area, DEM, and IN+, Center for Innovation, Technology and Policy Research, Instituto Superior Técnico, Av. Rovisco Pais, 1, 1049-001 Lisbon, Portugal		printing and writing paper		eucalyptus and hemp		Portugal		allocation		printing and writing paper		The aim of this paper is to compare the environmental impacts of the production of Portuguese printing and writing paper based on eucalyptus with those from the production of paper from industrial hemp (Cannabis sativa).		pulp and paper industry		environmental potential of a range of other enzyme applications by qualitative means		global warming, photochemical oxidant formation (summer smog), acidification, eutrophication, and direct land use.		Portugal		cradle to grave		1 ton paper		nein		KM uploaded to Zotero				x																						x														x												x																																																																										x
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		primärstudie		54		2015		LCA of Dutch: Pork Assessment of three pork production systems in the Netherlands		Carin Rougoor (project leader) Emiel Elferink (analyses and reporting) Tjerk Lap (analyses and reporting) Annelies Balkema (editing)		NL		European Union’s Seventh Framework Programme		x						GLAMUR: Global and local food assessment: a multidimensional
performance-based approach		Meat		pig		unprocessed		n/a		n/a		allocation 		Netherlands		n/a		The goal of the assessment described in this report is to compare three types of pork production in the Netherlands with respect to environmental impacts using LCA methodology. The three production systems are: 1. Global: The pork meat is produced by Dutch farmers locally, but most of the feed is imported. The pork meat is exported to other European countries (Good Farming Global – VION). 2. Semi-local: The feed is imported from abroad. The pork meat is sold locally (De Hoeve – sustainable pork chain). 3. Local: The feed is mostly produced locally and the meat is also sold locally (lupine pig).		EU research		unclear		three production systems for pork from NL vs IT		(1) Global Warming Potential, (2) Fossil energy use, (3) Land use, (4) Water use and (5) Eutrophication potential		farm to fork		NL and Europe		kg of non-processed dressed pork (carcass weight)						x																		x																																																																																																x																																																		x						x

		übersichtstudie		11		2012		The price of protein: Review of land use and carbon footprints from life cycle assessments of animal food products and their substitutes		Durk Nijdam, Trudy Rood, Henk Westhoek		NL		n/a		x						PBL Netherlands Environmental Assessment Agency, Bilthoven/The Hague, The Netherlands		Meat		Meat substititues vs. Animal products		unprocessed		n/a		n/a		allocation 		n/a		Protein Meat Dairy Fish Meat substitutes Environmental impact Land use Carbon footprint Life cycle assessment (LCA)		In order to identify the range of impacts and the most important factors thereof, as well as to identify what are the main causes of the differences between products, we analysed 52 life cycle assessment studies (LCAs) of animal and vegetal sources of protein. Our analysis was focused only on land requirement and carbon footprints.		unclear		present a broader view based on the analysis of 52 LCA studies on meat, milk, seafood, and other proteins				land use, greenhouse gas emissions		cradle to retail		europe or north america		per kg of product		no																		x				x

		primärstudie		10		2012		Uncertainty in environmentally conscious decision making: beer or wine?		Tuomas Mattila & Pekka Leskinen & Sampo Soimakallio & Susanna Sironen		FI		n/a		x						Finnish Environment Institute (SYKE), Centre of Sustainable Consumption and Production, Mechelininkatu 34a, 00251 Helsinki, Finland		Grains, stimulants (?)		beer and wine		processed		barley, wine grapes		beer and wine		allocation		Finland		Beer. Carbon footprint . Consumer choice . Life cycle assessment . Monte Carlo simulation . Multiple-criteria decision analysis . Uncertainty . Weighting		The aim of this study is to demonstrate the sources of uncertainty in a practical simple selection case wherein a customer makes a decision between beer and wine in a restaurant, considering the selected criteria and the given information.		consumers and industry		research improvement		carbon footprint of beer or wine		GHG		cradle to consumer		Finland		one serving of alcohol: beer or wine		no																		x

		primärstudie		16		1999		Life Cycle Assessment of Bread Produced on Different Scales		lKarin Andersson, Thomas Ohlsson		SW		Swedish
Waste Research Council.		x 						SIK, The Swedish Institute for Food and Biotechnology, P.O. Box 5401, SE-402 29 G/Steborg, Sweden		grains		bread 		processed		wheat		bread		allocation		Sweden		Bread, production scales, LCA; LCA case study, bread, production scales; production scales, bread, LCA		The aim of the bread study carried out was to compare different scales of production and their potential environmental effects.		industrial bakeries and consumers		provide  a basis for decision-making, when moving towards more
sustainable systems for production and consumption of
foods, studies using the systems analysis approach for different
types of staple foods		baking bread in industrial bakery vs local bakery vs home		global warming, acidification, eutrophication, photo-oxidant formation, land use, water use		cradle to grave		Sweden		1 kg of bread (ready for consumption at home)		no				x																		x																										x														x																																																																																																										x						x

		primärstudie		13		2014		An appraisal of carbon footprint of milk from commercial grass-based dairy farms in Ireland according to a certified life cycle assessment methodology		Donal O’Brien & Padraig Brennan & James Humphreys & Eimear Ruane & Laurence Shalloo		IR		n/a		x						Livestock Systems Research Department, Animal & Grassland Research and Innovation Centre, Teagasc, Moorepark, Fermoy, County Cork, Ireland		dairy		milk		unprocessed		n/a		milk		allocation		Ireland		s Carbon footprint . Certification . Dairy . Grass . Greenhouse gas . Milk		The goals of this study were to quantify CF of milk from a large sample of grass-based farms using an accredited PAS 2050 method and to assess the relationships between farm characteristics and CF of milk.		farmers and dariy industry		to add to studies of CF which are certified to international standards		carbon footprint of grassfed cows milk in Ireland		GHG emissions		cradle to farm gate		ireland		1 kg milk		no																		x

		primärstudie		52		2014		Post-Harvest Losses of Rice in Nigeria and their Ecological Footprint		Dr Adegboyega Eyitayo Oguntade, Daniel Thylmann, Dr Sabine Deimling 		DE		Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH		x						German Federal Ministry for Economic Cooperation and Development (BMZ); Special unit “One World – No Hunger”, PE International		Cereals		Rice		verarbeitet		rice		rice bran, rice husks and broken grains		allocation 		Nigeria				The aim is to improve data availability concerning
food losses in rice value chains in Nigeria and to
identify options for the public as well as the private
sector to engage in rice post-harvest loss reduction programmes. 		members of GIZ and their consultants, experts in
the agricultural sector (especially those dealing with
PHL), policy-makers in Nigeria, LCA practitioners,
and the interested public. 		unclear				: global warming potential (GWP), water stress footprint and land occupation		cradle to shelf (distribution)				1 tonne of final product		nein 				x																										x																																																																																																																												x

		primärstudie		60		2013		Life cycle assessment of Romanian beef and dairy products		Geneviève Double, Niels Jungbluth, Matthias Stucki, Salome Schori 		CH		European Commission within the Seventh Framework Programme		x						ESU-services		Fleisch und Milchprodukte		Romanian Beef and Dairy Products		processed		raw milk, raw beef				allocation 		Romania				The goal of these two LCAs is to identify the priority information that should be asked from an SME, e.g. a
dairy farm, a slaughterhouse or a dairy plant, in order to assess its environmental performance. A list of key
environmental performance indicators (KEPIs) is the first outcome of this case study. The second outcome
of the study is the identification of some regionalisation potentials in order to account for some regional
characteristics within European dairy farms. 		Sense project		This will provide the SENSE framework to overcome the variations in the environmental approaches of companies that produce similar products in different regions.				Climate change , Human toxicity, Acidification , Eutrophication, terrestrial , Eutrophication, freshwater, Eutrophication, marine , Ecotoxicity, freshwater, Land use, Abiotic resource depletion, Water depletion		cradle to gate				one kg of bone-free beef at slaughterhouse” and “one kg of Romanian dairy product at dairy”.		nein 				x																		x																										x																														x																																																																																								x												x		x		x																								x																x

		primärstudie		40		2009		Life Cycle Assessment of southern pink shrimp products from Senegal		Friederike Ziegler, John Lucas Eichelsheim, Andreas Emanuelsson, Anna Flysjö, Vaque Ndiaye, Mikkel Thrane		Sweden		Swedish International Development Co-operation Agency (Sida)		x						Swedish Institute for Food and Biotechnology		fish		southern pink shrimp products		both		shrimps		frozen shrimps		allocation 		Senegal				The main aim of the present study was to quantify the environmental impacts caused by a Senegalese shrimp product from fishing to market by performing a Life Cycle Assessment (LCA) of the artisanal fishery for southern pink shrimp in the Casamance region		unclear		unclear				GWP, EP, AP, aquatic tox., terrestrial tox, Target stock
impact, Discard, Seafloor impact 		cradle to gate		Europe		one kilogram of product (frozen whole shrimps, independent of size) plus the accompanying packaging at the point of import to Europe, i.e. transported by boat to Vigo, Spain		nein 				x																																												x																																																		x		x		x																																																																								x																																						x				x
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		primärstudie		8		2008		Environmental Assessment of Digestibility Improvement Factors Applied in Animal Production		Per H. Nielsen, Randi Dalgaard, Arne Korsbak and Dan Pettersson		DA		n/a				x				Novozymes A/S, Krogshøjvej 36, 2880 Bagsværd, Denmark		meat		pig		unprocessed		n/a		n/a		nein		Denmark		Animal production; biotechnology; Danish pig production; digestibility; environment; enzymatic; enzyme; feed; manure; pig; Ronozyme; xylanase		The purpose of the study is, therefore, to assess and compare the environmental burdens of the supplements and compare them with the savings made when enzymes are used in animal production.		Novozymes		theoretically to reduce feed consumption without compromising
meat production		how food with added supplements can be more or less environmental for pig production		global warming, acidification, nutrient enrichment, photochemical smog formation, fossil energy, ag land use		crop production to slaughter				the order of 280 kg meat (carcass weight)		no				x																														x														x		x												x																																																								x

		primärstudie		10		2010		Assessing freshwater use impacts in LCA, part 2: case study of broccoli production in the UK and Spain		Llorenç Milà i Canals & Ashok Chapagain & Stuart Orr & Jonathan Chenoweth & Assumpció Anton & Roland Clift		UK		n/a				x				Safety & Environmental Assurance Centre, Unilever, Colworth Park, MK44 1LQ Sharnbrook, Bedfordshire, UK		Vegetables		Broccoli		unprocessed		n/a		n/a		nein		Uk and spain		s Broccoli . Food supply chain . Water footprint . Water resource . Freshwater ecosystem impact . Freshwater depletion . Life cycle assessment . Life cycle inventory . Life cycle impact assessment		The present paper illustrates how the approach proposed by Milà i Canals et al. (2009) can provide a more informative comparison of localised and globalised food supply chains by examining the effects of freshwater use on ecosystems and resources using the approach and characterisation factors developed in Part 1 for a case study of UK consumption of broccoli from production sites in the UK and Spain. T		unclear		provide a more
informative comparison of localised and globalised food
supply chains by examining the effects of freshwater use on
ecosystems and resources using the approach and characterisation
factors developed in Part 1 for a case study of UK
consumption of broccoli from production sites in the UK
and Spain.		Water footprint and LCIA; six different and synchronic supply chains
providing broccoli during the British colder months
(November–April); four of these chains refer to broccoli
produced in Spain and the other two are based on frozen
British produce		Evaporative Blue Water Use, Land Use effects on Water, Non-Evaporative Blue Water Use ,Evaporative Green Water Use		production		Uk and spain		1kg broccoli on plate		no																																																																																																																																																												x		x		x		x

		primärstudie		5		2000		TRACEABILITY OF ENVIRONMENTAL INFORMATION ALL ALONG THE CEREAL INDUSTRY: FROM THE WHEAT FIELD TO THE BAKERY		Pauline Maupu (1), Amandine Berthoud (1), Ophélie Négri (1), Baptiste Leguereau (1), Barbara Gely (1) and Antoine Poupart (1)		FR		n/a				x				InVivo AgroSolutions, 83 avenue de la Grande Armée - 75782 Paris Cedex 16 – France		Grains		wheat		processed		wheat grain		bread		nein		France		Agricultural LCA, Ecodesign of agricultural products, wheat, bread, traceability		The main objectives of this study are (1) to assess the environmental impacts of bread, (2) to identify the most impacting phases of its life cycle, (3) to study the scattering indicators for wheat production, (4) to evaluate their improvement potential and their repercussion on the bread environmental results.		food industry and policy		to assess the cooperatives’ products potential impacts at plot-scale.		LCI and LCA bread		water consumption, greenhouse gases emissions, marine and freshwater eutrophication, primary energy consumption, acidification, freshwater ecotoxicity		cradle to end of production		France		“bread, packed, ready to be exported from the bakery”		no																		x																														x																																																																																x																																												x						x		x																										x

		primärstudie		10		2007		The Relative Importance of Transport in Determining an Appropriate Sustainability Strategy for Food Sourcing: A Case Study of Fresh Produce Supply Chains		Sarah Sim, Mike Barry, Roland Clift and Sarah J. Cowell		UK		n/a				x				Marks and Spencer, Waterside House, 35 North Wharf Road, London, W2 1NW; Centre for Environmental Strategy, University of Surrey, Guildford, Surrey, GU2 7XH		produce' (fruits and vegetables)		runner beans / royal gala apples / watercress		unprocessed 		n/a		runner beans / royal gala apples / watercress		allocation		 Brazil, Chile, Italy and the UK; Kenya; UK, USA		Air freight; food sourcing; food supply chains; transport		This paper seeks to explore the environmental impacts associated with fresh produce supply chains, in order to understand the relative significance of transport as compared to other supply chain activities.		producers and consumers		 to
understand the relative significance of transport as compared to
other supply chain activities.				abiotic depletion, global warming, ozone 		cradle to gate		worldwide		delivery to the UK consolidation point of 1 tonne of grade 1 product (runner beans / royal gala apples / watercress)		no				x																																																												x														x

		primärstudie		69		2014		LCA of Dutch semiskimmed milk and semimature cheese		Roline Broekema Gerard Kramer		NL		n/a				x				Blonk Consultants Gravin Beatrixstraat 34 2805 PJ Gouda The Netherlands		dairy		milk and cheese		processed		raw milk		semi-skimmed milk and semi-cured Gouda cheese		allocation		The Netherlands		n/a		The primary goal of this LCA report is to calculate the environmental impact of semi-skimmed milk and semi-marture Gouda cheese, to inform interested parties related to the development of the PEF guidelines by the European Comission and the pilot on dairy products.		European Commission		to contribute to the
development of the PEF for dairy products		environmental footprint guidelines 		climate change, terrestrial acidification, freshwater eutrophication, marine eutrophication, agricultural land occupation and fossil depletion.		cradle to grave		The Netherlands		1 kg of semi-skimmed milk - 1 kg of semi-cured Gouda cheese		yes				x																																				x								x																																												x																																																																																						x		x

		primärstudie		11		2010		Comparative life cycle assessment of margarine and butter consumed in the UK, Germany and France		Katarina Nilsson & Anna Flysjö & Jennifer Davis & Sarah Sim & Nicole Unger & Simon Bel		SW		Unilever				x				SIK—The Swedish Institute for Food and Biotechnology, P.O. Box 5401, 40229 Gothenburg, Sweden		dariy		butter and margarine		processed		milk, rapeseed oil, sunflower oil, palm oil and palm kernel oil		butter and margarine		allocation		Denmark, Germany, France		Butter. Carbon footprint . Fat . Life cycle assessment . Margarine . Spreads		The goal of the study was to compare the environmental impact of butter and margarine.		Unilever		improve butter and margarine products on the market		study seven butter and margarine products in UK, Germany, France		primary energy use (PE), global warming potential 100 years (GWP, sometimes also referred to as carbon footprint), eutrophication potential (EP), acidification potential (AP), photochemical ozone creation potential (POCP).		cradle to distribution center		UK, germany, France		500 g of packaged butter/margarine intended for use as a spread, delivered to the manufacturer’s distribution centre in each country (i.e. UK, Germany and France)		yes				x																																												x														x																																																										x																																																						x

		Bericht		26		2011		Life Cycle Assessment of High-Sea Fish and Salmon Aquaculture		Benedikt Buchspies Sunnie J. Tölle Niels Jungbluth		CH		n/a				x				ESU-services Ltd		fish		high sea fish and salmon		both		high sea fish and salmon		n/a		allocation 		Denmark				The aim of this study is to assess environmental impacts of different fish products sold in Swiss supermarkets.		unclear		unclear				GWP, ecological scarcity		cradle to shelf (distribution)				one kilogram of fish fillet sold in a Swiss supermarket.		nein 				x
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		primärstudie		184		2015		Kenya's Tea Sector under Climate Change: An Impact Assessment and Formulation of a Climate Smart Strategy		Elbehri, A., B Cheserek, A. Azapagic, D. Raes, M. Mwale, J. Nyengena, P. Kiprono, C. Ambasa		IT		n/a						x		FAO 		obst		tea		both		raw tea leaves		processed dry tea		credit		Kenya		n/a		The main goal of this study is to estimate the global warming potential or the carbon footprint of tea produced in Kenya.		unclear		unclear		carbon footprint		acidification, eutrophication, ozone layer depletion, photochemical smog and human toxicity		cradle to grave		Kenya		1 kg dry tea 		no																																																x														x		x																																																																																																														x																																																x

		primärstudie		13		2013		System delimitation in life cycle assessment (LCA) of aquaculture: striving for valid and comprehensive environmental assessment using rainbow trout farming as a case study		Biniam Samuel-Fitwi & Jan P. Schroeder & Carsten Schulz		DE		n/a						x		Institute of Animal Breeding and Animal Husbandry, Christian-Albrechts-Universität zu Kiel, Olsenhausenstrasse 40, 24098 Kiel, Germany		Meat		rainbow trout fish		unprocessed		n/a		n/a		allocation 		Denmark		Aquaculture . Aquafeed . Consequential LCA . Life cycle assessment (LCA) .Rainbow trout (Oncorhynchus mykiss) . System expansion		The objective of this study is to develop a methodological approach for consequential LCA and model the system expansion of the different affected processes of aquaculture.		unclear		d to monitor the effect of different scenarios for how increased demand in aquaculture products can be attained		rainbow trout supply chain (feed production included)		acidification, eutrophication, global warming, land competition		cradle to gate		Europe		1 tonne of live, whole fish leaving the farm gate		no				x																				x																								x																																																																																																																														x

		primärstudie		14		2015		Meat alternatives: life cycle assessment of most known meat substitutes		Sergiy Smetana1,2 & Alexander Mathys1 & Achim Knoch1 & Volker Heinz		DE		n/a						x		German Institute of Food Technologies (DIL-e.V.), 49610 Quakenbrück, Germany		Meat		meat alternative meals		processed		chicken, skimmed milk, urea, carrots, wheat grain, soy meal, molasses from sugar beet		chicken meal, dairy based meal, gluten based meal, insect based meal, lab grown meal, mycoprotein based, and soymeal based meal		allocation 		n/a		s Insect meal . LCA . Meat substitute . Mycoprotein . Soy meal		This study aims to compare main types of meat substitutes with chicken as the most environmentally friendly meat (Williams et al. 2006b; Roy et al. 2009), considering supply chain from raw material extraction (cradle) to product use by consumer (plate)		unclear		unclear		existing meat subsititute meals- enviro impacts		(climate change, ozone layer depletion, human toxicity, acidification, ecotoxicity, land occupation, metal and fossil fuel depletion, etc		cradle to plate		unclear		1kg ready-to-eat meal at the cnsumer		no				x																										x																		x																x																																																						x																																																																																																				x				x																x

		primärstudie		2		n/d		Food (Miles) for Thought-Energy Balance for Locally-Grown versus Imported Apple Fruit		Michael M. Blanke and Bernhard Burdick		DE		n/a						x		Obstversuchsanlage Klein-Altendorf, Institut für Nutzpflanzenwissenschaft und Ressourcenschutz, University of Bonn, 53359 Rheinbach, Germany		Obst		braeburn apples		unprocessed		n/a		n/a		n/a		New Zealand and Germany		n/a		The objective of the joint project was to assess the energy required for supplying the consumer in April with either regional, stored organic apple fruit or those imported from overseas on a reefer from New Zealand.		unclear		unclear		German vs NZ organic apple energy demand for production		primary energy requirement		cradle to gate		Europe		1kg apples		no																																																																																																																												x

		primärstudie		14		2015		Scenario analysis of life cycle greenhouse gas emissions of Darjeeling tea		Georg Cichorowski & Bettina Joa & Heidi Hottenroth & Mario Schmidt		DE		n/a						x		G. Cichorowski Society for Institutional Analysis, Darmstadt University of Applied Sciences, Haardtring 100, 64295 Darmstadt, Germany		Obst		organic Darjeeling tea		processed		raw organic tea leaves		dried, rolled, blended, packaged tea				India		Conventional . Cradle-to-gate . Darjeeling tea . Greenhouse gas emissions . Organic . Product carbon footprint . Scenario analysis		The aims of this study were to calculate the cradle-to-gate and cradle-tograve product carbon footprint (PCF) of Darjeeling tea and to identify potentials to reduce GHG emissions along its life cycle. Therefore, various options for action and their impact on the PCF were modeled by using a scenario analysis		producers		to reduce GHG emissions along its life cycle.		product carbon footprint		GHG		cradle to gate, cradle to grave		Germany		1 kg Darjeeling Tea		no																		x

		primärstudie		30		2011		Greenhouse Gas Emission from the Danish Broiler Production estimated via LCA Methodology		Nicolaj Ingemann Nielsen , Malene Jørgensen & Simon Bahrndorff		DA		“Innovation subsidies” (The Danish Food Industry Agency), "Poultry levy fund" and “Organic levy fund”.						x		AgroTech A/S, Institute for Agri Technology and Food Innovation, Agro Food Park 15, 8200 Aarhus N, Denmark		Meat		broiler chicken		unprocessed		n/a		n/a		nein		Denmark				The aim of this study was to quantify the global warming potential (GWP) of chicken meat produced at Danish farms. Furthermore, the aim was to identify the hot spots of the products/processes that contribute substantially to the GWP of chicken.		representatives from the hatch egg industry, a feedstuff company, a ventilation company, the broiler producers and two slaughter companies		The purpose of the project was to gain knowledge about the GWP of Danish broiler production		GWP chickens		GWP		cradle to gate		Denmark		1 kg of chicken defined as carcass weight for human consumption, i.e. meat, bones, liver, heart, kidneys, feet and neck were included while feathers, head, blood and intestines were excluded		no				x

		primärstudie		7		2003		System Expansion and Allocation in Life Cycle Assessment of Milk and Beef Production		Christel Cederberg and Magnus Stadig		SW		n/a						x		Swedish Dairy Association, Svensk Mj61k, SE-105 46 Stockholm, Sweden		Dairy		milk		unprocessed		n/a		milk, calf production, meat 		nein		Sweden		Allocation; beef production; life cycle assessment (LCA); methane-emissions; milk production; organic agriculture! system expans!on		The purpose of this paper is to compare different methods of handling co-products when dividing the environmental burden of the milk production system between milk and the co-products meat and surplus calves.		furthering organic agriculture and research		to  present results from an LCA of organic milk
production in which different methods of handling the coproducts
are examined and  discuss the importance of
modelling and analysing milk and beef production in an integrated
way, using a systemic approach, when foreseeing and
planning the environmental consequences of manipulating milk
and beef production systems which are important components
of the Common Agricultural Policy (CAP) in the EU		co-products of cow meat		climate change, acidification, eutrophication and the inventory results for energy use, land use and toxicity (pesticide use)		cradle to gate		Sweden		of the milk production system (the foreground or core system) is one kg of energy corrected milk (ECM) leaving the farm-gate. The FU of the beef production system (the extended system) is one kg of bone-free meat leaving the farm-gate		no				x																		x																										x																																																																										x																																																				x

		primärstudie		7		2006		Implications of Uncertainty and Variability in the Life Cycle Assessment of Pig Production Systems		Claudine Basset-Mens, Hayo M.G. van der Werf*, Patrick Durand and Philippe Leterme		FR		n/a						x		INRA, UMR Sol Agronomie Spatialisation de Rennes-Quimper, 65, rue de Saint Brieuc CS 84215, 35 042 Rennes Cedex, France		Meat		pig		unprocessed		n/a		n/a		allocation 		France		: Eutrophication; fate factor; life cycle assessment (LCA); pig production; nitrate; site-dependency; uncertainties		In a case study of pig production systems, we propose a simple quantification of the uncertainty of LCA results (intra-system variability) and we explore the inter-system variability to produce more robust LCA outcomes.		research and producers		to produce more robust LCA outcomes.		pig production under Good Agricultural Practice, Red Label, Organic Agriculture, and Over Fertilized systems 		eutrophication, climate change, acidification		cradle to gate		France		1kg pig, 1ha		no				x																																												x																																																																																																																														x

		primärstudie		12		2004		Environmental Systems Analysis of Pig Production The Impact of Feed Choice		Ingrid Strid Eriksson, Helena Elmquist, Susanne Stern and Thomas Nybrant		SW		n/a						x		Department of Biometry and Engineering, Swedish University of Agricultural Sciences, P.O. Box 7032, SE-750 07 Uppsala, Sweden		Meat		pig		unprocessed		n/a		n/a		allocation 		Brazil		Crude protein; feed production; growing-finishing pigs; pig production; soybean meal; synthetic amino acids; systems analysis		This study addresses two of the main environmental problems
of pig production: Nitrogen emissions from animal
excreta; and problems associated with the use of soybean. The purpose of this environmental system analysis was to investigate the impact of feed choice in three pig production scenarios using substance flow models complemented by life cycle assessment methodology.		unclear		to facilitate the development towards a more sustainable production		growing piglets from 29-115 kg by three protein supply scenarious: imported soybean, locally grown peas and rapeseed cake, and one of swedish peas and rapeseed meal with synthetic amino acids		primary
energy use, potential contribution to global warming (GWP),
acidification and eutrophication		crop production to slaughter		Sweden and Germany		1 kg pig growth, being an average kg of growth taking place in the interval of 29–115 kg		no				x																																												x																																																																																x																																														x

		primärstudie		6		2006		Environmental Impacts of Wild Caught Cod and Farmed Salmon – A Comparison with Chicken		Harald Ellingsen and Svein Aanond Aanondsen		NO		n/a						x		SINTEF Fisheries and Aquaculture, 7465 Trondheim, Norway		Meat		cod and salmon vs chicken		unprocessed		n/a		n/a		allocation 		Norway		Antifouling; chicken farming; energy use; environmental impacts; land use; life cycle screening (LCS); Norwegian fisheries; salmon farming; seafloor impacts		The objective of this study was to assess environmental impacts of Norwegian cod fishing and salmon farming and compare these with chicken farming in order to find reference levels for environmental performance and identify problem areas and potentials for improvements		unclear		 potentials for improvements		n/a		carcinogens, resp. Inorganics, climate change, ozone layer, ecotoxicity, acidification/eutrophication, fossil fuels		catching, breeding, farming, processing, transportation		Norway		200 g fillet		no																																																x																				x																																																		x																																																								x																																												x										x

		primärstudie		12		2011		Environmental assessment of the Atlantic mackerel (Scomber scombrus) season in the Basque Country. Increasing the timeline delimitation in fishery LCA studies		Saioa Ramos & Ian Vázquez-Rowe & Iñaki Artetxe & Maria Teresa Moreira & Gumersindo Feijoo & Jaime Zufía		ES		n/a						x 		Food Research Division, AZTI-Tecnalia, 48160 Derio, Spain		Meat		Fish		unprocessed		n/a		n/a		allocation 		Spain		Atlantic mackerel . Life cycle assessment . Purse seining . Scomber scombrus. Timeline analysis		The purpose of this study was to evaluate the environmental impacts linked to fish extraction on a temporal basis, in order to analyze the effect that stock abundance variations may have on reporting environmental burdens		fishing industry		to analyze how a long period of time may affect the environmental performance of fishing fleets that target species with strong annual stock abundance variation		n/a		Abiotic Depletion Potential (ADP), Acidification Potential (AP), Eutrophication Potential (EP), Global
Warming Potential (GWP), Ozone Layer Depletion
Potential (ODP), and Marine Aquatic Ecotoxicity Potential
(METP)		cradle to gate		Spain		1 t of landed round fish in a Basque port during the NEAM fishing season for each of the selected years		no				x																																												x																x														x																																																																																																x																																						x

		primärstudie		10		2014		Environmental assessment of sardine (Sardina pilchardus) purse seine fishery in Portugal with LCA methodology including biological impact categories		Cheila Almeida & Sofia Vaz & Henrique Cabral & Friederike Ziegler		PO		n/a						x		Centro de Oceanografia, Faculdade de Ciências, Universidade de Lisboa, Lisboa, Portugal		Meat		Sardine fish		unprocessed		n/a		n/a		allocation 		Portugal		Fisheries . Fuel . GHG . Life cycle assessment . Purse seining . Sardine . Seafood		The aim of the present study is to assess the environmental impacts of sardine fished by the Portuguese fleet and to analyse a number of variables such as vessel size and time scale. An additional goal was to incorporate fishery-specific impact categories in the case study		fisheries		make current fishery industry in Portugal more environmental		overall enviro impact of sardine fishery and if vessel length is important		energy use, global warming potential, eutrophication potential, acidification potential and ozone depletion potential. The fisheryspecific impact categories were overfishing, overfishedness, lost potential yield, mean trophic level and the primary production required		cradle to gate		Portugal		1 kg. of whole sardine, landed in a Portuguese port		no				x																																												x																x																																																										x																																																				x

		primärstudie		11		2008		Life cycle assessment of integrated food chains—a Swedish case study of two chicken meals		Jennifer Davis & Ulf Sonesson		SW		n/a						x		SIK—The Swedish Institute for Food and Biotechnology, Box 5401, 40229 Gothenburg, Sweden		Meat		Chicken		both		chicken		Semi-prepared meal: Chicken and potato hash. Hash is a traditional Swedish dish consisting of finely diced meat, potatoes and onions that are mixed together and fried; here, the dish is made with chicken. The hash is produced in industry and frozen. Frozen hash is fried in a frying pan. The meal is served with iceberg lettuce, bread produced in a large industrial bakery, a glass of
milk and an apple.		alllocation		Sweden		Life cycle assessment . Food . Meal . Sweden . Chicken . Environmental impact . Improvement		the environmental
impacts of two different chicken meals (homemade and
semi-prepared) were analysed. The aim of the study was to
gain knowledge of the environmental impact of integrated
food chains and also to explore the effect of improvement
measures in the post-farm systems. To this end, two chicken
meals were chosen for analysis, with two scenarios for each
meal; the first scenario reflects the present conditions of the
food chain, and the second scenario incorporates a number
of improvement actions in the stages after the farm.		Food 21 research program		to define optimal conditions for sustainable food production that generate high-quality food products		meals for homemade vs pre-prepared chicken		global warming potential, eutrophication potential, acidification potential, photochemical ozone creation potential, and use of primary energy carriers and secondary energy.		cradle to gate		sweden		one meal for one person ready for eating		no				x																																												x														x																																																																		x		x																																												x

		primärstudie		9		2003		Life Cycle Assessment of Frozen Cod Fillets Including Fishery-Specific Environmental Impacts		Friederike Ziegler, Per Nilsson , Berit Mattsson and Yvonne Wahher		SW		n/a						x		Environment and Process Engineering, SIK, The Swedish Institute for Food and Biotechnology, P.O. Box 5401, SE-402 29 G6teborg, Sweden		Meat 		cod fillets		processed		n/a		n/a		allocation 		Sweden		Baltic Sea; by-catch; cod; discard; fishery; Gadus morhua; gillnet; GIS; LCA; seafloor effects; seafood; trawl		The purpose of the present study was to perform an environmental assessment for the entire life cycle of a seafood product and to include fishery-specific types of environmental impact in inventory and assessment.		fishing industry		to decrease
the use of energy in fishery		Fishery-specific issues like the impact on stocks of the target and by-catch species, seafloor impact and discarding were quantified in relation to the functional unit and qualitative impact assessment of these aspects was included.		(Global Warming Potential, Eutrophication Potential, Acidification Potential, Photochemical Ozone Creation Potential and Aquatic Ecotoxiciy		cradle to household		sweden		a consumer package of frozen cod fillets (400 g) reaching the household		no				x																																												x														x																																																																																																																x																																						x

		primärstudie		9		2006		LCA of Danish Fish Products New methods and insights		Mikkel Thrane		DA		n/a						x		Department of Development and Planning, Aalborg University, Fibigerstraede 13, 9220 Aalborg Qest, Denmark		Meat		wild fish		unprocessed		n/a		n/a		allocation 		Denmark		Beam trawl; consequential LCA; co-product allocation; Danish seine; Denmark fishery; environmental regulation and policies; flatfish; fishing methods; LCA; system expansion		environmental impacts from Danish fish products. The focus is on LCA results for flatfish, but the article also gives an overview of screenings of other fish species. Furthermore, it includes an analysis of the energy consumption in the fishing stage – as a function of fish species and fishing methods.		fishing industry and consumers		understand which stages of the system are in need of environmental improvement		'Danish fish products' includes fish caught by Danish fishermen, and further processed and distributed by Danish fish industries		global warming, ozone depletion, acidification, nutrient enrichment, photochemical ozone formation, and ecological toxicity		fishery to consumption		Denmark		one kg consumed frozen flatfish filet (IQF) in units of 300 gram cardboard boxes. Due to product waste, one kg consumed flatfish correspond to 3 kg of caught flatfish		no				x																																												x		x												x		x																																																																																																																																																										x

		primärstudie		18		2014		Environmental assessment of Peruvian anchoveta food products: is less refined better?		Angel Avadí & Pierre Fréon & Isabel Quispe		FR		n/a						x		Université Montpellier 2-Sciences et Techniques, 2 Place Eugène Bataillon, 34095 Montpellier Cedex 5, France		Meat		 Anchoveta		both		anchoveta		fresh, frozen, canned, salted, cured Anchoveta		allocation 		Peru		Cold chain . Engraulis ringens . Frozen, canned and cured fish . Life cycle assessment . Peru		Life cycle assessments (LCAs) of various anchovy (anchoveta) direct human consumption products processed in Peru were carried out, to evaluate their relative environmental performance as alternative products to enhance nutrition of communities with low access to fish products in the country.		fishery industry		establish cold chain for peruvian fisheries		n/a		climate change, terrestrial acidification, freshwater eutro., agricultural land occupation, water depletion, metal depletion, toxicity, cumulative energy demand, biotic resource use		cradle to gate		Peru		1 kg of fish in the final product		no				x																																				x								x																																		x																								x								x																																																																x																																				x																								x

		primärstudie		14		2011		Environmental assessment of cod (Gadus morhua) from autoline fisheries		Erik Svanes & Mie Vold & Ole Jørgen Hanssen		NO		n/a						x		Ostfold Research, Gamle Bedding vei 2b, 1671 Kraakeroey, Norway		Meat		Cod 		processed		cod		1 kg wetpack, frozen, in 400 g packages, delivered to retailer in Sweden. 1 kg fish-burger, frozen, in 5 kg packages, delivered to institutional buyer (e.g. school) in Sweden. 1 kg processed cod loin product in 2 kg package, delivered to distribution centre in the UK. 1 kg processing residue, frozen, going to animal feed production in Norway		allocation 		Northeast Atlantic Ocean and the Barents Sea		Autoline . Cod . Comparing environmental performance . Fish		The main purpose of this study has been to document the environmental performance of products based on autoline-caught cod and the distribution of environmental impacts in the value chain from fishing to retail. Another aim has been to document the performed environmental improvement analyses.		consumers,
buyers, retailers, restaurateurs, fishermen, processers,
other actors in the seafood value chain		provide  detailed information on the environmental
impact of products from autoline-caught cod over
the whole life cycle from catch to product on the market
and compare with results from other studies				global warming potential (GWP), acidification, eutrophication, photochemical oxidant formation, ozone layer depletion and cumulative energy demand		cradle to consumer		EU		1 kg wetpack, frozen, in 400 g packages, delivered to retailer in Sweden. 1 kg fish-burger, frozen, in 5 kg packages, delivered to institutional buyer (e.g. school) in Sweden. 1 kg processed cod loin product in 2 kg package, delivered to distribution centre in the UK. 1 kg processing residue, frozen, going to animal feed production in Norway		no				x																																												x														x		x																																																		x																																																												x

		primärstudie		14		2010		Environmental burdens of producing bread wheat, oilseed rape and potatoes in England and Wales using simulation and system modelling		Adrian G. Williams & Eric Audsley & Daniel L. Sandars		UK		n/a						x		Natural Resources Management Centre, Cranfield University, Cranfield, Bedford MK43 OAL, UK		Vegetables		bread wheat, oilseed rape, potatoes		unprocessed		n/a		n/a		allocation and credit		England and Wales		Acidification . Agriculture . Arable . Energy. Environmental impact . Eutrophication . Global warming potential (GWP) . Nitrate . Organic . Simulation model . System		The paper describes the production burdens (calculated by life cycle analysis) of three key arable crops: bread wheat, oilseed rape and potatoes as grown in England and Wales using organic and non-organic (contemporary conventional) systems.		policymakers		provide tool for policymakers regarding enviro burdens of alternative crop production methods		organic vs non organic		Primary energy, MJ Global warming potential, kg CO2 equiv. Eutrophication potential, g PO4 3− equiv. Acidification potential, g SO2 equiv. Abiotic resource use, g Sb equiv. N2O-N, to air, g		cradle to farm gate		England and Wales		1 t of fresh weight of each product, standardised to 86% dry matter for wheat, 92.5% for rape and 20% for potatoes.		no				x																																												x																																																								x																								x																																														x

		primärstudie		11		2009		The role of seasonality in lettuce consumption: a case study of environmental and social aspects		Almudena Hospido & Llorenç Milà i Canals & Sarah McLaren & Monica Truninger & Gareth Edwards-Jones & Roland Clift		UK		n/a						x		Centre for Environmental Strategy, University of Surrey, Guildford GU2 7XH, UK		Vegetables		lettuce		unprocessed		n/a		n/a		nein		UK and spain		Consumers' meanings and attitudes. Food miles. Fresh produce . LCA . Life cycle assessment . Lettuce . Seasonality		This paper compares the environmental impacts of different supply chains providing lettuce all year round to the UK and considers consumers' meanings of—and attitudes to—available options. Lettuce has been selected as a case study as its consumption has grown steadily during the last two decades and the supply chains through cold months are protected cropping in the UK and field cropping in Spain; during warm months, lettuce is sourced from field cropping in the UK.		large retailers and consumers		improvement of supply chains towards environmental sustainability		year-round lettuce enviro impact		primary non-renewable energy use (PEU, measured in MJ), land use (LU, measured in m2 ⋅year) and water use (WU, measured in litres)		cradle to RDC		UK and spain		1 kg of lettuce delivered to a UK RDC		no																						x																																																																																																																								x																										x

		primärstudie		11		2010		Uncertainties in the carbon footprint of food products: a case study on table potatoes		Elin Röös & Cecilia Sundberg & Per-Anders Hansson		SW		n/a						x		Department of Energy and Technology, Swedish University of Agricultural Sciences, P.O. Box 7032, 750 07 Uppsala, Sweden		vegetables		table potatoes		unprocessed		n/a		n/a		allocation		Sweden		Carbon declaration . Carbon footprint . Carbon labelling . Food products. Monte Carlo simulation . Table potatoes. Uncertainty analysis		The main aim of the present study was to quantify the uncertainty in the CF of a common food product resulting from natural variations and model and parameter uncertainty, in accordance with how data collection could be performed in a ‘real-life’ CF labelling system. A secondary aim was to investigate the particular parameters (including their temporal and spatial resolution) and processes influencing the uncertainty in the end result.		sellers and consumers		be used by companies for
strengthening their corporate brand and for product differentiation
(Carbon Trust 2008)		carbon footprint		GHG emissions		cradle to retail		Sweden		1 kg of table potatoes available for purchase in a 2-kg ‘kraft’ paper bag at a Swedish supermarket		no																		x

		primärstudie		10		2000		LCA of Food Products and Production Systems		Karin Andersson		SW		n/a						x		CIT Ekologik, Chalmers Teknikpark, SE-412 88 G6teborg, Sweden		Vegetables and Grain		tomato ketchup and white bread		processed		tomatoes, sugar beats, wheat		tomato ketchup, white bread		nein		Sweden		Bread; environmental analysis; food; ketchup; LCA; Life Cycle Assessment; sustainability principles		(1) to learn more about the feasibility and limitations of LCAs of systems for the production and consumption of foods (food systems); and (2) to generate information on the environmental impact of such systems.		food industry		system improvement		tomato ketchup life cycle and alternative packaging; white bread home baking vs local bakery vs industrial bakeries case study LCAs		primary energy, GWP, acidification, eutrophication, photo oxidant formation, human toxicity, ecotoxicity, radioactive waste		cradle to household		Sweden		1 000 kg of ketchup consumed, assuming a five per cent loss in the consumer phase. For bread, the functional unit was defined as 1 kg of bread, including storage in the households, but excluding losses in the consumer phase.		no				x																																												x														x																																																																		x																																														x																								x																				x				x

		primärstudie		7		2008		LCA of an Italian Lager Beer		Mauro Cordella, Alessandro Tugnoli, Gigliola Spadoni, Francesco Santarelli and Tullio Zangrando		IT		n/a						x		Department of Chemical, Mining and Environmental Engineering (DICMA), University of Bologna, Viale Risorgimento 2, 40136 Bologna, Italy		grains		lager beer		processed		barley grains		lager beer		allocation		Italy		Beer; bottle; brewery; Eco-Indicator'99; environmental performance; food consumption; Italy; keg; packaging; product LCA		A LCA case study was performed in order to detect and quantify the environmental impacts deriving from the life cycle of a lager beer produced by an Italian small brewery, investigating and comparing two packaging options: beer in 20 L returnable stainless steel kegs and beer in 33 cL one way glass bottles		producers and consumers		create  broader awareness of the sustainable
development issues		small italian brewery		carcinogens, resp. Organics, resp. Inorganics, climate change, radiation, ozone layer, ecotoxity, acidification/eutrophication, land use, minerals, fossil fuels		cradle to grave		Italy		1 L of beer in bottle and 1 L of beer in keg		no																						x																										x																x		x		x		x																				x																												x																																																								x																																										x												x

		primärstudie		13		2014		Product carbon footprint of rye bread		Jesper Kronborg Jensen* , Jan Stentoft Arlbjørn		DA		n/a						x		University of Southern Denmark, Department of Entrepreneurship and Relationship Management, Engstien 1, DK-6000 Kolding, Denmark		Grains		rye bread		processed		rye seeds		rye bread		allocation		Denmark		Product carbon footprint Life cycle assessment Bread Attributional approach Environmental assessment		The primary purpose of this paper is to estimate the carbon footprint of conventional rye bread produced on an industrial scale and consumed in Denmark by identifying the stages that contribute significantly to the carbon footprint (hotspots) of production		consumer and industry		comparing and discussing the results of this study
with the results of previous studies found in the extant body of
literature		product carbon footprint- rye bread		CO2		cradle to grave		Denmark		1 kg of conventional rye bread produced on an industrial scale, consumed at home in Denmark, and discarded after its useful life		no																		x

		primärstudie		15		2011		The carbon footprint of bread		Namy Espinoza-Orias & Heinz Stichnothe & Adisa Azapagic		UK		n/a						x		School of Chemical Engineering and Analytical Science, The University of Manchester, Room F30, The Mill, Sackville Street, Manchester		Grains		sliced white and wholemeal bread		processed		spring and regular wheat		sliced white and wholemeal bread		allocation		UK		Bread, Carbon footprint, Global warming potential, ISO 14044, LCA, PAS 2050		The aim of this study has been to estimate the carbon footprint of bread produced and consumed in the UK. Sliced white and wholemeal bread has been considered for these purposes		producers and consumers		reducing carbon footprint of the bread produced and consumed in UK		carbon footprint 		global warming potential		cradle to grave		UK		defined as “one loaf of sliced bread (800 g) consumed at home”.		no				x

		primärstudie		14		2010		Life cycle inventory modelling of land use induced by crop consumption Part 2: Example of wheat consumption in Brazil, China, Denmark and the USA		Jesper Hedal Kløverpris & Kenneth Baltzer & Per H. Nielsen		DA		n/a						x		Department of Management Engineering, Technical University of Denmark, Build. 424, 2800 Lyngby, Denmark		grains		wheat 		unprocessed 		n/a		wheat 		nein		global'		Agriculture . Consequential LCA . GTAP (Global Trade Analysis Project) . Indirect land use change . LCI . Marginal production		The aims of this study were to present, document and discuss a method which can solve this problem (Most life cycle inventory data
for crops do not include the ultimate (marginal) land use
induced by crop consumption) and, furthermore, to present concrete examples for wheat consumption in Brazil, China, Denmark and the USA		unclear		increasing use of marginal land use in LCI data		using GTAP methodology to LCI production including marginal land use 		marginal land use		n/a		worldwide		n/a		no																				x

		primärstudie		10		2013		Environmental Impact of Cow Milk Production in the Central Italian Alps Using Life Cycle Assessment		Chiara A. Penati, Alberto Tamburini, Luciana Bava, Maddalena Zucali & Anna Sandrucci		IT		n/a						x		Dipartimento di Scienze Agrarie e Ambientali, Università di Milano, Italy		dairy		milk		unprocessed		n/a		milk		allocation		Italy		Milk, Dairy farm, Environment, Life Cycle Assessment, Alps.		The aim of the study was to analyze environmental impact of cow milk production in an alpine area through a cradle-to-farm-gate Life Cycle Assessment and to identify farming strategies that can improve environmental sustainability without negatively affecting profitability.		unclear		improve environmental
sustainability without negatively affecting
profitability		cow milk production in the alpine		land use (m2 ), non-renewable energy use (MJ), climate change (kg CO2 eq.), acidification (kg SO2 eq.), eutrophication (kg NO3 eq.)		cradle to farm gate		Italy		1 kg milk		no				x																		x																										x																																																																																				x																																										x

		primärstudie		8		2012		Environmental assessment of the milk life cycle: The effect of packaging selection and the variability of milk production data		Montse Meneses a,b,*, Jorgelina Pasqualino a,c , Francesc Castells		ES		n/a						x		AGA, Departament d’Enginyeria Quimica, Universitat Rovira i Virgili, Avinguda dels Països Catalans 26, 43007 Tarragona, Spain		dairy		milk		unprocessed		n/a		milk		nein		Spain		Environmental assessment Global warming potential Waste management Packaging Responsible consumption LCA Milk		This study assesses the environmental impact of the commonest packaging options on the Spanish market and evaluates (from the point of view of global warming and acidification) the production of the various packaging materials and sizes and their final disposal (landfilling, incineration and recycling).		industry and market		to gain further insight into the integral assessment of enviro impact of the whole life cycle of milk		GWP, acidification of milk and product packaging		global warming, acidification		cradle to grave		Spain		1 L milk (and the packaging for 1 L of milk)		no				x																																												x

		primärstudie		16		2013		Environmental life cycle assessment of a dairy product: the yoghurt		Sara González-García & Érica G. Castanheira & Ana Cláudia Dias & Luis Arroja		PORT		n/a						x		CESAM, Department of Environment and Planning, University of Aveiro, 3810-193 Aveiro, Portugal		dairy		solid, stirred and drinking yoghurts)		processed		portuguese raw milk		solid, stirred and drinking yoghurts)		allocation		Portugal		Dairy sector . Environmental analysis . Milk . Portugal		The goal of this study was to analyse from a cradleto-grave approach the environmental impacts and energy balance derived from the yoghurt (solid, stirred and drinking yoghurts) manufacture process in a specific dairy factory processing 100 % Portuguese raw milk.		dairy sector		r to propose
improvement options		to assess the entire process of yoghurt production at one dairy comany in portugal		abiotic depletion (ADP), acidification (AP), eutrophication (EP), global warming (GWP), ozone layer depletion (ODP), land competition (LC) and photochemical oxidants formation (POFP), with the energy analysis carried out based on the cumulative nonrenewable fossil and nuclear energy demand (CED).		cradle to grave		Europe		1 t of yoghurt at the household.		no				x																				x																								x														x		x														x																																				x																																																												x

		primärstudie		15		2013		Carbon footprint of a Cavendish banana supply chain		Erik Svanes & Anna K. S. Aronsson		NO		n/a						x		Department of Food and Packaging, Ostfold Research, Gamle Bedding vei 2b, 1671 Fredrikstad, Norway		fruit		bananas		unprocessed		n/a		bananas		allocation		Costa Rica		Bananas . Carbon footprint . Fruit . ISO 14067 . PCR		The aims of this work were to study the greenhouse gas emissions of bananas from cradle to retail and cradle to grave and to assess the potential of reducing greenhouse gas (GHG) emissions along the value chain		 actors along the
value chain		contribute to research on banana cultivation		carbon footprint		GHG emissions		cradle to retail		Europe		1 kg banana sold to a customer in Norway & 1 kg banana consumed in Norway		no																		x

		primärstudie		9		2007		The Environmental Effectiveness of the Beverage Sector in Norway in a Factor 10 Perspective		Ole Jørgen Hanssen1*, Elling-Olav Rukke2, Bernt Saugen3, Jens Kolstad4, Pål Hafrom4, Lars von Krogh1, Hanne Lerche Raadal1, Anne Rønning1 and Kristin Støren Wigum		NO		n/a						x		Østfold Research Foundation (STØ), Postbox 276, 1601 Fredrikstad, Norway		beverages		tap water, coffee, milk, soft drinks, beer, squash, juice and bottled water		processed		wheat and barley grains, coffee beans, tea leaves, squash, wine grapes, fruit, milk		tap water, coffee, milk, soft drinks, beer, squash, juice and bottled water		nein		unclear		Beverage sector, Norway; environmental effectiveness; Factor 10 development; life cycle assessment (LCA); product chains, networks		The objective of the study was to identify strategies that could make the beverage sector radically more effective from an environmental and resource perspective, leading to a Factor 10 improvement. Another main purpose of the work was to test the potential for using Life Cycle Assessment (LCA) methodology on an economic sector with a network of product chains, rather than for a single product		actors within each of the product chains
– producers of beverages, making choices on which products
to produce and sell, or
– the consumers, making choices between different beverage
products in the market.		improvement in the Factor 10 approach				energy consumption and GHG emissions		cradle to grave		Norway		1 L beverage		no																		x																																																																																																												x

		primärstudie		10		2010		Taking a life cycle look at crianza wine production in Spain: where are the bottlenecks?		Cristina Gazulla & Marco Raugei & Pere Fullana-i-Palmer		ES		n/a						x		Grup d’Investigació en Gestió Ambiental (GiGa), Escola Superior de Comerç Internacional (ESCI), Universitat Pompeu Fabra, Pg. Pujades 1, 08003 Barcelona, Spain		beverages		wine		processed		wine grapes		wine		allocation		Spain		Alcoholic beverages. Bottles. LCA . Life cycle assessment . Viticulture . Wine		The aim of this study was twofold: to identify the most critical life cycle stages of an aged Spanish wine from the point of view of the associated environmental impacts and to compare its environmental performance with that of other wines and beers for which comparable information could be found in the scientific literature		unclear		to compare the
overall environmental performance of a typical Spanish
gourmet wine with that of other key alcoholic table
beverages (wines and beers) for which comparable information
could be found in the scientific literature.		environmental impact of a red “crianza,” i.e., a red wine that
is nurtured for a minimum of 2 years, at least one of
which in traditional oak barrels		environmental impact (global warming potential (GWP), acidification potential, eutrophication potential, photochemical ozone creation potential), in addition to gross energy requirement (GER) and water demand (WD)		cradle to grave		spain		s one bottle (0.75 L) of red “crianza” wine		no				x																																												x														x																																																														x																												x																						x

		primärstudie		40		2006		Environmental Life Cycle Assessment of Norway lobster (Nephrops norvegicus) caught along the Swedish west coast by creels, conventional trawls and species-selective trawls.		Ziegler, Friederike		SW		n/a						x		The Swedish Institute for Food and Biotechnology		Fish		Lobster		unprocessed						allocation 		Norway				The present study aimed at assessing the environmental impact of consumption of 300 grams of Norway lobster tails by applying Life Cycle Assessment (LCA) methodology.		consumers, companies in the seafood sector and authorities managing fisheries and the marine environment		 to compare these with
regard to environmental performance				Global Warming (100 years), Acidification, Eutrophication, Photochemical Oxidation, Ozone Layer Depletion, Abiotic Resource Depletion, Human toxicity, Terrestrial toxicity, Freshwater toxicity and Marine toxicity.		cradle to grave				300g of meat from average-sized Norway lobsters bought as fresh, boiled lobsters at a fish retailer in Gothenburg and consumed cold in a private household		nein 				x																																												x														x		x														x																																																																																																x																																x						x				x						x

		primärstudie		90		2011		Life Cycle Assessment of Swedish Lamb Production		Magdalena Wallman Christel Cederberg Ulf Sonesson		Sweden		n/a						x		Swedish Institute for Food and Biotechnology		fleisch		lamb meat		unprocessed		lamb meat				allocation 		Sweden				The goal of this study was to perform a life cycle assessment (LCA) of lamb meat production based on data from contemporary sheep farms in Sweden.		unclear		the study was aimed to identify potential ways to environmentally improve Swedish sheep production.				climate change, eutrophication, acidification, photochemical ozone creation, ozone depletion and use of primary energy, pesticides, land, phosphorus and potassium		Cradle to RDC		Sweden		one kg carcass weight (CW) lamb meat after transport to retail distribution centre (RDC).		nein 				x																		x																				x		x		x		x														x		x																																																								x																																																						x
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		primarstudie		6		yes		GP, KM		2014		Assessment of an organosolv lingucellulose biorefinery concept based on a material flow analysis of a pilot plant		Sophia Laure, Moritz Leschinsky, Magnus Fröhling, Frank Schultmann, Gerd Unkelbach		DE		 German Federal
Ministry of Food and Agriculture (BMEL) via the
Agency for Renewable Resources (FNR). 		x						Institute for Industrial Production (IIP), Karlsruhe Institute of Technology (KIT), Karlsruhe, Germany		The described work investigated ethanol-water fractionation of beech wood as the basic technology for a lignocellulose biorefinery. The main products were glucose, lignin and xylose.		“German Lignocellulose Feedstock Biorefinery Project”		process optimizazion 		Germany		beech wood		Germany		credits and allocation		glucose, lignin, xylose		climate change, acidification, eutrophication, land use (competition), fossil cumulative energy demand (CED)		cradle to gate		n/a		no				x																				x																										x																																																																				x																																																										x

		primärstudie		12		yes		KM		2015		Comparative techno-economic assessment and LCA of selected integrated sugarcane-based biorefineries		Edgard Gnansounou ⇑ , Pavel Vaskan, Elia Ruiz Pachón		CH		 European Commission in the
framework of EU-Brazil ProEthanol2G Project – ‘‘Integration of
Biology and Engineering into an Economical and Energy-Efficient
2G Bioethanol Biorefinery’’ (FP7-251151) and by the Swiss
National Foundation in the framework of ENERCHEMS project –
‘‘Utilising Agricultural Residue from Sugarcane Harvesting for the
Production of Bio-Energy and Chemicals in Biorefinery’’		x						Bioenergy and Energy Planning Research Group, GR-GN, INTER, ENAC, Station 18, EPFL, 1015 Lausanne, Switzerland		The ultimate goal of the LCA in the
present work is to evaluate the environmental performances of different
integrated sugarcane-based biorefinery scenarios and compare
them with the relevant reference systems.		EU and Swiss projects		demonstrating possibilities for integrated biorefinieries		Brazil		sugarcane		Brazil		allocation		first (1G) and second (2G) generation ethanol, sugar, molasses (for animal feed) and electricity		Climate change (in kg of CO2 eq.), Fossil depletion (in kg oil eq.), Human toxicity (in kg 1,4-DB eq.), Eutrophication (kg P eq.) and Fresh water ecotoxicity (kg 1,4-DB eq.)		well to tank ad Tank to wheel		Well-to-Tank (WtT) LCA is 1 ton of sugarcane and for Tank-to-Wheel (WtW) f.u. is 1 km of car operation in the case of ethanol (vs. gasoline)		no				x

		primärstudie		9		yes		KM		2015		Allocation in LCAs of biorefinery products: implications for results and decision-making		Gustav Sandin a, b, * , Frida Røyne a, c , Johanna Berlin a , Greg M. Peters b , Magdalena Svanstrom		SW		the Swedish Governmental Agency for Innovation Systems (VINNOVA; through the ForTex and Skogskemi projects), the Swedish Foundation for Strategic Environmental Research (Mistra; through the Mistra Future Fashion and GreenGasoline projects), RISE Research Institutes of Sweden, and Bio4Energy,		x						SP Technical Research Institute of Sweden, Brinellgatan 4, Box 857, SE-50105 Borås, Sweden		The aim of this paper is to explore the connection between decision contexts and allocation in LCAs of biorefinery products		Swedish governmental research		optimization of biorefinery LCAs		Sweden		pulpwood		Sweden		allocation		The aim of this paper is to explore the connection between decision contexts and allocation in LCAs of biorefinery products		GWP		cradle to gate		1 tonne pulp		no
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		primarstudie		12		yes		GP, KM		2016		Life cycle assessment of macroalgal biorefinery for the production of ethanol, proteins and fertilizers - A step towards a regenerative bioeconomy		Michele Seghetta, Xiaoru Hou, Simone Bastianoni, Anne-Belinda Bjerre, Marianne Thomsen		DE, IT		n/a						x		Research Group on EcoIndustrial System Analysis, Department of Environmental Science, Aarhus University, Frederiksborgvej 399, DK-4000 Roskilde,
Denmark		comparative life cycle assessment of a base case and six alternative production scenarios in order to maximize the benefits and minimize the trade-offs in environmental performance of future macroalgal biorefineries (MABs)		macroalgal biorefinery industries.		to maximize
the benefits and minimize the trade-offs in environmental performance of future macroalgal biorefineries
(MABs)		Denmark		macroalgal biomass		Denmark		nein		bioethanol, proteins, fertilizers		Climate Change
Cumulative Energy Demand
Marine eutrophication
Phosphorus-limited marine eutrophication
Human toxicity		whole production chain (cradle-to-gate)		1 ha of sea under cultivation		no				x																																																																																																																x																																																																x				x																																										x

		primärstudie		14		yes		KM		2017		Techno-economic and life-cycle assessments of biorefineries based on palm empty fruit bunches in Brazil		Pavel Vaskan* , Elia Ruiz Pachon, Edgard Gnansounou		CH		n/a						x		Bioenergy and Energy Planning Research Group, GR-GN, INTER, ENAC, Station 18, EPFL, 1015, Lausanne, Switzerland		This study aims to evaluate the economic feasibility and environmental
impacts of the valorisation of EFB as a biochemical
pathway in the Brazil context		industry partners		understand the potential for EFB as biofuel		Brazil		empty fruit bunches (EFB)		Brazil		credits and allocation		 ethanol, heat and power, and C5 syrup (as feed for cattle)		climate change (kg of CO2 eq.), fossil fuel depletion (kg oil
eq.), human toxicity (in kg 1,4-DB eq.), freshwater eutrophication
(in kg P eq.), and freshwater ecotoxicity (in kg 1,4-DB eq.). T		cradle to gate and well-to-wheel		1 t of EFB for
both cradle-to-gate (CtG) LCA and well-to-wheel (WtW) LCA in the
case of ethanol LCA. 		no				x																																																																																																																				x																																																														x																												x																x

		primärstudie		14		yes		KM		2010		LCA of a biorefinery concept producing bioethanol, bioenergy, and chemicals from switchgrass		Francesco Cherubini & Gerfried Jungmeier		NO		n/a						x		Norwegian University of Science and Technology (NTNU)		This paper focuses on a biorefinery concept which produces bioethanol, bioenergy, and biochemicals from switchgrass, a lignocellulosic crop. Results are compared with a fossil reference system producing the same products/services from fossil sources.		unclear		to encourage use of biofuels as r mitigating climate change and
enhancing energy security		Europe		switchgrass		Norway		nein		s bioethanol, bioenergy, and biochemicals		abiotic depletion, GWP, ODP, Human Toxicity, Fresh water aquatic ecotox, marine aquatic ecotox, terrestrial ecotox, photochemical oxidation, acidification, eutrophication		cradle to grave		the amount of biomass treated per year, i.e., 477 ktdry/a of switchgrass (corresponding to 1.45 ktdry biomass per day).		no				x																																														x														x		x														x																																																																																																x																																		x						x				x						x

		primärstudie		11		yes		KM		2010		Crop residues as raw materials for biorefinery systems – A LCA case study		Francesco Cherubini a,*, Sergio Ulgiati b		ÖS		n/a						x		Joanneum Research, Institute of Energy Research, Elisabethstraße 5, 8010 Graz, Austria		This work performs a LCA of two biorefinery systems which produce bioethanol, electricity, heat and phenols from two types of agricultural residues, corn stover and wheat straw		unclear		to address the topic of straw removal environmental implications		Austria		corn stover and wheat straw		Austria		allocation		bioethanol, bioenergy and biochemicals		GHG, LUC, AD, GWP, ODP, HTTP, FWAET, MAET, TET, PODP, AP, EP		cradle to grave		the amount of agricultural residues treated per year by each biorefinery system (both with corn stover and wheat straw as feedstock), i.e. 477 kilotonsdry/a.		no																		x				x																												x														x		x														x																																																																																																x																																		x						x				x						x

		primärstudie		12		yes		KM		2011		LCA of bioenergy chains in Piedmont (Italy): A case study to support public
decision makers towards sustainability		G.A. Blengini a,b,∗, E. Brizioc, M. Cibrarioa, G. Genona		IT		n/a						x		a Politecnico di Torino, Corso Duca degli Abruzzi 24, 10129 Turin, Italy		this paper presents a LCA case study
focused on bioenergy production from dedicated crops (maize,
sorghum, triticale and miscanthus) and manure through anaerobic
digestion (AD) and combined heat and power CHP generation.
		public decision-makers		r to assist public decision-makers during the evaluation of new bioenergy projects		Italy		maize, sorghum, triticale, miscanthus		Italy		allocation		bioenergy		GWP, AP, land occupancy, nonrenewable energy,, EP, POCP, VS, C uptake, GER		cradle to grave		s 1 MJ of net energy delivered (electricity or heat)		no				x																										x												x								x														x																																																																						x																																										x
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		Bibliographical Data														Scope

																General aspects																		Special Aspects

		Erscheinungsjahr		Link 		Titel		Autoren		Land des Autoren		Auftraggeber		Herausgeber / Bearbeiter		Untersuchungsziel 		Zielgruppe		Anwendung der Studie		Interessengruppe						Produkte		Anwendung des Produkts		ISO Critical review           ja / nein		Rohstoffe		 Herkunft der Rohstoffe		Umgang mit Nebenprodukten		Geographischer Bezug d. Studie		Lebensphasen		Wirkungskategorien		Funktionale Einheit

		Year of Publication		Link to file or publisher		Title		Authors		Country of the Authors		External Contracting Authority (when left empty, see Herausgeber)		Editor/publisher (or location of main author)		Research Aims		Target		Application of Study		Politik		Wirtschaft		Wissenschaft		Final product		Application of product		Critical review           yes/no		Raw Material		Geographical origin of the raw material		Allocation or credit with byproducts		Geographic region of study		Process steps		Impact Categories		Functional Unit

		2005		https://www.ioew.de/fileadmin/_migrated/tx_ukioewdb/IOEW_SR_207_Biomethan_im_Energiesystem.pdf		Biomethan im Energiesystem: ökologische und ökonomische Bewertung von Aufbereitungsverfahren und Nutzungsoptionen		Dunkelberg et al.		DE		Bundesministerium für Wirtschaft und Energie		Institut für ökologische Wirtschaftsforschung (IÖW) 		comparison of different biogas upgradinh methodologies in order to identify the best methodology in different circumstances and to test whether new technologies are competetive and whether upgrading is better than the on-site-conversion of biogas		Bundesministerium für Wirtschaft und Energie		identify the best biogas upgrading technology and provide scientific support for new technologies		x						biogas, biomethane		electricity, heat		no		maize, cow manure		DE		credit		DE		cradle to gate; cradle to grave		greenhouse effect		1 NM³ biogas, 1 MJ energy carrier

		2006		https://www.ifeu.de/wp-content/uploads/IFEU-BTL-Studie-FNR.pdf		Ökobilanzen zu BTL:  Eine ökologische Einschätzung		Reinhardt et al.		DE		Bundesministerium für Ernährung, Landwirtschaft  
und Verbraucherschutz (BMELV)  		ifeu  - Institut für Energie - und Umweltforschung Heidelberg GmbH		overall assessment of environmental performance of biomass-to-liquid		policy makers		increase knowlegde of environmental performance of BtL in comparison with fossil fuels		x						biomass-to-liquid (BtL)		transport		no		forest residues, wheat straw, poplar (SRF), triticale (whole crop)		DE		credit		maize from France		cradle to grave		cumulative energy demand, greenhouse effect, acidification, eutrophication, summer smog, ozone depletion, human toxicity		1 ha and year, t biomass, GJ fuel 

		2007		https://www.umweltbundesamt.de/sites/default/files/medien/publikation/long/3315.pdf		Behandlungsalternativen für klimarelevante Stoffströme		Fehrenbach et al.		DE		Umweltbundesamt (UBA)		ifeu  - Institut für Energie - und Umweltforschung Heidelberg GmbH		Comparison of different thermal waste treatment options as an alternative to landfills 		unclear		unclear		x						direct combustion		electricity and heat		no		domestic waste,household-type industrial waste, bulky waste, sewage sludge		DE		credit		DE		cradle to grave		greenhouse effect, use of fossil resources, acidification, eutrophication, particulate matter, air toxicity, eco-toxicity		Average impact per inhabitant

		2007		https://www.newsd.admin.ch/newsd/message/attachments/8511.pdf		Ökobilanz von Energieprodukten: Bewertung der landwirtschaftlichen Biomasse-Produktion		Kägi et al.		CH		CH Bundesamt für Energie und  CH Bundesamt für Umwelt und CH Bundesamt für Landwirtschaft		Eidgenössisches Volkswirtschaftsdepartement EVD 
Forschungsanstalt Agroscope Reckenholz-Tänikon ART 		The goal of this study is to analyse the following four points by means of a life cycle assessment (LCA): a) How to produce environment-friendly agricultural biomass for bioenergy? b) What is the environmental advantage of organic over integrated farming? c) Which criteria are crucial for the ecological assessment of the agricultural production? d) What is the potential for ecological optimisation?		politics		provide a decision base in the discussion on energy, environmental and climate politics		x						1 ethanol, 2) biodiesel, 3) biogas, ethanol		transport		no		1) winter wheat, winter rye, potatoes, sugar beet, corn maize, silage maize
2) winter rapeseed, sunflower, soy 
3) grass		CH		allocation		CH		cradle to farm gate		cumulative eneryg demand, greenhouse effect, ozone depletion potential, eutrophication, acidification, human toxicity, aquatic toxicity, terrestrial toxicity, biodiversity, soil quality		1 kg dry matter, 1 kg oil per harvested product, 1 kg starch per harvested product

		2007		https://wupperinst.org/p/wi/p/s/pd/95/		Sozial-ökologische Bewertung der stationären energetischen Nutzung von importierten Biokraftstoffen am Beispiel von Palmöl		Pastowski  et al.		DE		Bundesministeriums für Umwelt, Naturschutz und Reaktorsicherheit (BMU) und Umweltbundesamt (UBA) 		Wuppertal Institut für Klima, Umwelt, Energie GmbH		overall presentation of environmental impacts of the palm oil use and assessment of optimization potentials for an encreasingly environmentally sound use of palm oil		policy makers		assess whether the import of palm oil for energetic use can be made ecologically more sound with the implementation of ecological minimum standards		x						pure plant oil, biodiesel (PME) 		electricity, electricity and heat, transport		no		oil palm		DE (rapeseed), IDN / MYS (palm oil)		credit		DE		cradle to grave		greenhouse effect, cumulative energy demand		1 ha and year

		2007		https://www.ifeu.de/wp-content/uploads/wwf_palmoelstudie.pdf		Regenwald für Biodiesel?-Ökologische Auswirkungen der energetischen Nutzung von Palmöl		Reinhardt et al.		DE		WWF Deutschland		WWF Deutschland		assess influence of an increased palm oil use on energy use and climate change as well as on the land use in tropical rainforests		policy makers		assess the potential of palm oil for bioenergy use		x						biodiesel (PME)		transport		no		oil palm		MYS, IDN		credit		DE		cradle to grave		cumulative energy demand (non-renewable), greenhouse effect		1 GJ transport fuel

		2007		http://www.sciencedirect.com/science/article/pii/S096195340700089X		Energy crops in Ireland: Quantifying the potential life-cycle greenhouse gas reductions of energy-crop electricity		Styles et al.		IRL		Irish Environmental Protection Agency		Department of Botany, School of Natural Sciences, Trinity College, University of Dublin		The final aims of this paper are to (i) quantify the life-cycle emissions of electricity generated from co-fired Miscanthus and willow; (ii) compare these emissions with the land-uses and fuels energy crops are likely to displace in a simple low-tech co-firing scenario; (iii) assess the magnitude of GHG  emissions  possible  in  this  particular  scenario		unclear		explores  the  potential  GHG  emission reductions that could be achieved in Ireland if some conventional agriculture and electricity production was replaced with energy-crop cultivation and combustion.						x		direct combustion		electricity		no		miscanthus, willow (SRC), peat		IRL		credit		IRL		cradle to gate 		greenhouse gas emissions		kWh and GJ

		2007		https://www.umweltpakt.bayern.de/energie_klima/publikationen/561/oekobilanz-energieprodukten-oekologische-bewertung-biotreibstoffen		Ökobilanz von Energieprodukten: Ökologische Bewertung von Biotreibstoffen		Zah et al.		CH		CH Bundesamt für Energie und  CH Bundesamt für Umwelt und CH Bundesamt für Landwirtschaft		Empa Abteilung Technologie und Gesellschaft		The  objective  of  this  study  is  to  evaluate  the  environmental  impact  of  the  entire  production  chain  of  fuels  ma-de  from  biomass  used  in  Switzerland.		policy makers		Firstly  the  study  supplies  an  analysis  of  the  possible  environmental  impacts  of  biofuels  suitable  as  a  basis  for  political  decisions.  Secondly  an  “ecological  life-cycle analysis“ (LCA) of the various biofuels is done, which can be used as a basis for granting an exemption from the excise duty on hydrocarbon oil.		x						1) biogas, 2) ethanol, 3) methanol, 4) pure plant oil / biodiesel
		transport		no		1) manure, manure with co-substrate, organic waste, whey, sewage sludge, grass, wood (wood chips, waste wood)
2) wood, grass, potatoes, sugar beet, molasses, whey, sugarcane, sorghum, maize, rye
3) wood chips
4) waste cooking oil, rapeseed, soy, oil palm


		CH		allocation		CH		cradle to grave		greenhouse gas emissions, cumulated energy demand (non-renewable), summer smog, eutrophication, eco-toxicity		1 MJ energy carrier

		2008		https://www.sciencedirect.com/science/article/pii/S0921344908000888		Comparative analyses of forest fuels in a life cycle perspective with a focus on transport systems		Eriksson 		SWE		n/a		Ecotechnology, Department of Engineering, Physics and Mathematics, Mid Sweden University		In this study, local, national and international transportation of forest residues with regard to costs, primary energy and CO2 emissions was analysed and compared. The main issue was the extent to which both mode and distance of transport affect the monetary cost, CO2 emission and primary energy use arising from the use of various types of forest residues for energy purpose. 		unclear		unclear						x		bundles, wood chips, pellets		n / a		no		forest residues		SWE		credit		SWE		cradle to gate		greenhouse effect		1 MWh energy carrier

		2008		http://www.news-service.admin.ch/NSBSubscriber/message/attachments/8514.pdf		Ökobilanz von Energieprodukten: Life Cycle Assessment of Biomass-to- Liquid Fuels		Jungbluth et al.		CH		CH Bundesamt für Energie und  CH Bundesamt für Umwelt und CH Bundesamt für Landwirtschaft		ESU-services Ltd., fair consulting in sustainability 		assessment of the environmental burden from the use of synthetic biofuels (BtL) 		politics		study forms the basis to develop criteria for the tax exemption on biofuels in Switzerland		x						biomass-to-liquid (BtL)		transport		no		miscanthus, willow (SRC), wheat straw, forest wood		CH		allocation		CH		cradle to grave		 eco-indicator 99: Non-renewable cumulative energy demand, Ecological scarcity (2006) score (emissions into air, ground water, surface water, topsoil, energy ressources, natural ressources, land use and waste), global warming potential		transportation of one person over one kilometre (pkm) 

		2008		https://www.ifeu.de/wp-content/uploads/IFEU_Bioenergie_LAB.pdf		Bioenergie aus Getreide und Zuckerrübe: Energie- und Treibhausgasbilanzen		Rettenmaier et al.		DE		Verband Landwirtschaftliche  
Biokraftstoffe e.V. (LAB)		ifeu  - Institut für Energie - und Umweltforschung Heidelberg GmbH		analyse which bioenergy pathway contributes most to the savings of energy and greenhouse gases; which influence have different uses of co-products		bioethanol producers		how can the limited resource *agricultural land' be used most efficiently				x				biomass-to-liquid (BtL),ethanol (1st and 2nd generation), direct combustion		electricity, electricity and heat, transport		no		triticale (whole crop), wheat (corn), wheat straw, sugar beet		DE		credit		DE		cradle to grave		cumulative energy demand (non-renewable), greenhouse effect		1 ha and year

		2008		https://www.ifeu.de/landwirtschaft/pdf/IFEU_Jatropha%20biofuels%20report_HVO121208.pdf		Screening Life Cycle Assessment of  Hydrotreated Jatropha Oil  		Rettenmaier et al.		DE		Daimler AG, Stuttgart		IFEU Institute for Energy and Environmental Research Heidelberg GmbH		evaluate the environmental advantages and disadvantages of Jatropha HVO compared to conventional diesel fuel		fuel producer		 recommendations  for  optimisation  possibilities  as  well as for future research needs 				x				pure plant oil, biodiesel		transport		no		jatropha		IND		credit		DE		cradle to grave		cumulative energy demand (non-renewable), Greenhouse effect, Acidification, Eutrophication, Summer smog, ozone depletion, Land use		1 ha and year

		2009		http://www.sciencedirect.com/science/article/pii/S1537511009000725		A screening LCA of short rotation coppice willow (Salix sp.) feedstock production system for small-scale electricity generation		Goglio & Owende		IT		funded under Charles  Parsons  Energy Research Programme of Science Foundation Ireland (SFI)		Landlab, Scuola Superiore Sant’Anna		identify indicators for the most technically viable pathways for willow production in Ireland, on the basis of net energy production, energy output–input ratio, and CO2 emission.		unclear		unclear						x		wood chips		electricity		no		willow (SRC)		IRL		allocation		IRL		cradle to grave		energy efficiency, greenhouse effect		1 ha and year

		2009		http://pubs.acs.org/doi/pdfplus/10.1021/es900705j		Life-Cycle Assessment of Biodiesel Production from Microalgae		Lardon et al.		FRA		n/a		NRA, UR50 Laboratoire de Biotechnologie de
l’Environnement		potential environmental impacts of biodiesel production from microalgae		science		to identify the obstacles   and   limitations   which   should   receive   specific research   efforts   to   make   this   process   environmentally
sustainable.						x		biodiesel		transport		no		micro algea		none		allocation		n/a		cradle to grave		abiotic depletion (AbD) , potential  acidification (Ac), eutrophication (Eu), global warming potential (GWP), ozone layer depletion
(Ozone), Human toxicity (HumTox), marine (MarTox) toxicity, land competition (Land), ionizing radiations (Rad), photochemical oxidation
(Photo)
		1 MJ fuel

		2009		http://www.sciencedirect.com/science/article/pii/S116103010900029X		Cradle-to-farm gate life cycle assessment in perennial energy crops		Monti		IT		funded by ENI S.p.A		Department of Agroenvironmental Sciences and Technologies, University of Bologna,		quantify the ecological benefits from replacing conventional crops with perennial energy crops		unclear		unclear						x		n / a		n / a		no		miscanthus, switchgrass, sorghum, cynara		EU		credit and allocation		EU		cradle to farm gate		abiotic depletion, global warming potential, ozone depletion, human toxicity, fresh water toxicity, marine water toxicity, terrestrial toxicity, acidification, eutrophication		1 ha, 1 MJ, normalised on WesternEuropean inhabitant

		2009		https://www.ifeu.de/wp-content/uploads/IFEU-Abschlussbericht_BioLog_TV7.pdf		Ökologische Bewertung neuer  Logistikkonzepte für Biobrennstoffe - Teilvorhaben 7 im Verbundvorhaben BioLog: Entwicklung, Erprobung und Demonstration neuer Logistikkonzepte für Biobrennstoffe		Rettenmaier et al.		DE		Bundesministerium für Ernährung, Landwirtschaft  
und Verbraucherschutz (BMELV)  		ifeu  - Institut für Energie - und Umweltforschung Heidelberg GmbH		analysis of environmental impacts of the different bioenergy carriers (under current and future circumstances)		policy makers		optimization of bioenergy pathways		x						biomass-to-liquid (BtL), pellets		electricity, heat, transport		no		grass, rye, maize		DE		credit		DE		cradle to grave		cumulative energy demand (non-renewable), greenhouse effect, acidification, eutrophication, summer smog, ozone depletion		1 ha and year

		2009		http://www.sciencedirect.com/science/article/pii/S0961953408002420		Energy production from grassland – Assessing the sustainability of different process chains under German conditions		Rösch et al.		DE		Ministry for Food and RuralAreas  Baden-Württemberg,  Germany		Institute for Technology Assessment and Systems Analysis (ITAS), Research Centre Karlsruhe		This article presents the concept and indicators used for assessing the sustainability of energy production from ‘surplus’ grassland biomass and energy plants grown on converted ‘surplus’ grassland as well as results of this sustainability analysis		unclear		unclear						x		1) direct combustion, 2) biogas, 3) wood chips		electricity, heat		no		grass, maize, poplar		DE		credit and allocation		DE		cradle to grave		greenhouse gas emissions, acidification, eutrophication, human toxocity		1 MWh/ha

		2010		https://www.sciencedirect.com/science/article/pii/S0961953410002278		Life-cycle assessment of electricity from biomass: Case studies of two biocrops in Spain		Butnar et al.		ESP		Spanish Ministry of Science
and Technology		Departament d’Enginyeria Quı ́mica, Universitat Rovira i Virgili		the objective of this study is to determine if the electricity from biomass produced in Spain would be environmentally competitive with electricity from natural gas or from the Spanish electricity mix. 		policy makers		unclear		x						direct combustion		electricity		no		poplar, Ethiopian mustard		ESP		no co-products		ESP		cradle to grave		acidification, global warming, human toxicity, ozone layer depletion, abiotic depletion, photochemical oxidation		1 kWh

		2010		https://www.umweltbundesamt.de/sites/default/files/medien/461/publikationen/3907.pdf		Klimaschutzpotenziale der Abfallwirtschaft am Beispiel von Siedlungsabfällen und Altholz		Dehoust et al.		DE		Umweltbundesamt und  
Bundesverband der Deutschen Entsorgungswirtschaft e.V. 		Öko-Institut; IFEU-Institut		evaluates the contribution of the German and European waste management to climate protection		policy makers		unclear		x						direct combustion, biogas		electricity, heat		no		household waste, waste wood		DE		credit		DE		cradle to grave (starts with waste collection)		Greenhouse effect, fossil energy resources		47,38 million tonnes waste incl. waste wood

		2010		https://www.tib.eu/de/suchen/id/TIBKAT%3A642977321/Ermittlung-spezifizierter-Kosten-und-%C3%B6kologischer/		Ermittlung spezifizierter Kosten und ökologischer Auswirkungen der Erzeugung von  BtL-Kraftstoffen und Biogas		Meyer et al.		DE		Bundesministerium für Ernährung, Landwirtschaft  
und Verbraucherschutz (BMELV) 		TU Bergakademie Freiberg  Institut für Energieverfahrenstechnik und Chemieingenieurwese;
ifeu – Institut für Energie- und  Umweltforschung Heidelberg GmbH 		assessment of environmental impacts and greenhouse gas saving potentials of different biomass to liquid options		unclear		unclear		x						biomass-to-liquid (BtL)		transport		no		wood, straw, biogas substrates (manure, gras silage, rye whole crop silage), poplar, triticale (whole crop)		DE		credit		DE		cradle to grave		cumulated enery demand, greenhouse effect, acidification, eutrophication, summer smog, ozone depletion		1 ha, 1 GJ transport fuel, 1 km driven

		2010		http://onlinelibrary.wiley.com/doi/10.1002/bbb.245/full		Life cycle assessment of selected future energy crops for Europe		Rettenmaier et al.		DE		European Commission		IFEU Institute for Energy and Environmental Research Heidelberg GmbH		 What are the environmental advantages and disadvantages of biofuels and bioenergy made from selected dedicated crops in comparison to their fossil equivalents?  Which energy crop(s) or which crop group (oil, lignocellulosic or sugar crops) should be chosen from an environmental point of view?  Which type of biofuel or bioenergy should be produced from an environmental point of view?  What are the eff ects of the choices made regarding methods and data on the results?		policy makers		identify parameters that are crucial for the establishment of successful non-food cropping systems in the EU27		x						biodiesel, pure plant oil, direct combustion, FT biodiesel, ethanol (1st and 2nd generation)		electricity, heat, transport		no		Rapeseed, Sunflower, Ethiopian mustard, Poplar, Willow, Eucalyptus, Reed canary grass, Miscanthus, Switchgrass, Giant reed, Cardoon, Sugarbeet, Sweet sorghum		EU		credit		EU		cradle to grave		cumulative energy demand (non-renewable), Greenhouse effect, Acidification, Eutrophication, Summer smog, ozone depletion, human toxicity		1 ha and year

		2010		https://link.springer.com/article/10.1007/s11367-010-0195-0		Production and energetic utilization of wood from short rotation coppice—a life cycle assessment		Roedl		DE		funded by German Federal Ministry of Education and Research (BMBF) and Johann Heinrich von Thünen-Institut, Federal Research Institute for Rural Areas, Forestry and Fisheries (vTI).		Johann Heinrich von Thünen-Institut, Institute of Forest Based Sector Economics (OEF),		The study explores the environmental burdens of the cultivation of fast-growing tree species on agricultural land and their subsequent energetic conversion in comparison to the fossil reference energy system.		unclear		unclear						x		biodiesel (FT), direct combustion (wood chips)		electricity, heat, transport		no		poplar (SRF)		DE		allocation		DE		cradle to grave und cradle to gate		global warming potential, eutrophication, acidification, photo-oxidant creation potential		1 MJ and 1 oven dry tonne of poplar chips

		2010		http://link.springer.com/10.1007/s11367-009-0142-0		Comparative life cycle assessment of rapeseed oil and palm oil		Schmidt		DNK		n/a		Department of Development and Planning, Aalborg University		compares the environmental impacts and identifies alternative ways of producing rapeseed oil and palm oil to the EU market 		policy makers		the intended purposes of this study are to contribute to the knowledge on environmental impacts from local versus global supply and to provide decision support in future governance of the commodity chains of vegetable oils		x						pure plant oil		n / a		no		rapeseed, oil palm		EU		credit		EU		cradle to gate		Global warming, Ozone depletion, Acidification, Eutrophication, Photochemical smog, Land use, Biodiversity, Land transformation		1 t refined vegetable oil

		2010		https://link.springer.com/article/10.1007/s11367-010-0223-0		Comparison of different treatment options for palm oil production waste on a life cycle basis		Stichnothe und Schuchardt		DE		n/a		Institute for Agricultural Technology and Biosystems
Engineering, Johann Heinrich von Thünen-Institut		The goal of the paper is to evaluate environmental impacts of treating residues of palm oil production in palm oil mills.		palm oil producers		reduce GHG emissions from POME treatment				x		x		biogas		electricity, heat		no		palm oil mill effluent (POME)		IND		credit		IND		cradle to grave		greenhouse effect		1 tonne of fresh fruit bunches (FFB)

		2011		http://www.sciencedirect.com/science/article/pii/S0921344911002047		LCA of bioenergy chains in Piedmont (Italy): A case study to support public decision makers towards sustainability		Blengini et al.		IT		n/a		Politecnico di Torino		presents a LCA case study focused on bioenergy production from dedicated crops (maize, sorghum, triticale and miscanthus) and manure through anaerobic digestion (AD) and combined heat and power CHP generation.		policy makers		The aim is  to support public decision makers towards sustainability		x						biogas		electricity, heat		yes		maize, sorghum, triticale, miscanthus, manure (cow)		IT		allocation		IT		cradle to grave		gross energy requirement, non renewable energy, global warming potential, acidification, eutrophication, photochemical ozone creation potential		1 MJ electricity / heat

		2011		https://www.sciencedirect.com/science/article/pii/S096195341100523X		Life cycle assessment of different bioenergy production
systems including perennial and annual crops		Fazio and Monti		IT		n/a		Department of Agroenvironmental Science and Technology, University of Bologna		The present study focused on the cradle-to-grave impact assessments of alternative scenarios including annual and perennial energy crops for electricity/heat or first and second generation transport fuels, giving special emphasis to agricultural practices which are frequently surprisingly neglected
in Life Cycle Assessment studies despite a not secondary relevance on final outcomes		unclear		unclear						x		biodiesel (1st and 2nd generation), ethanol (1st and 2nd generation), heat, electricity		electricity, heat, transport		no		miscanthus, arundo, switchgrass, cynara, fibre, sorghum, maize, wheat, rapeseed, sunflower		EU		allocation		n / a		cradle to farm gate and cradle to grave		global warming potential, ozone layer depletion, acidification, aquatic eutrophication, terrestrial ecotoxicity, marine water ecotoxicity, Fresh water ecotoxicity, human toxicity, resource depletion		1 ha and year, 1 MJ

		2011		http://www.bfe.admin.ch/dokumentation/energieforschung/index.html?lang=de&publication=10736		Ökobilanzierung des Anbaus von Zwischenkulturen zur Biogasproduktion		Hayer et al.		CH		Bundesamt für Energie BFE 
		Forschungsanstalt Agroscope Reckenholz-Tänikon ART
Arbeitsgemeinschaft zur Förderung des Futterbaues (AGFF)
Ernst Basler + Partner AG 
Schweizerischer Bauernverband 		assessment of catch crops for biogas production as alternative to main crops		unclear		unclear		x						biogas		electricity, heat		no		green manuring crop, winter and summer catch crops (sunflower, mustard, mix, phacelia)		CH		allocation		n/a		cradle to grave		cumulative energy demand, greenhouse effect, summer smog, aquatic eutrophication, acidification		1 ha and year

		2011		http://esu-services.ch/de/projekte/bioenergie/biomasseverbrennung/		Life Cycle Assessment of Burning Different Solid Biomass Substrates		Itten et al.		CH		CH Bundesamt für Energie BFE		ESU-services Ltd. fair consulting in sustainability 		assessment of environmental impact of biomass combustion, comparison with heat production from fossil sources, influence of substrate type and combustion technology		unclear		The data investigated in this project should facilitate others works on LCA.						x		direct combustion		heat		no		olive pellets, coffee grounds, manure (horses), wood chips, aminal residues, solid dung		CH		allocation		CH		cradle to grave		ecological scarcity 2006: 
emissions into air, water (surface ground), top soil, energy resources, natural resources, deposited waste 		1 MJ heat

		2011		https://www.sciencedirect.com/science/article/pii/S0961953410004071		Environmental assessment of biofuels for transport and the aspects of land use Competition		Reinhardt und von Falkenstein		DE		n/a		IFEU Institute for Energy and Environmental Research Heidelberg GmbH		analyse the environmental advantages and disadvantages of different biofuels		unclear		unclear						x		ethanol, ETBE, biodiesel, pure plant oil, biomethanol, MTBE, DME, biomass-to-liquid (BtL), biogas, hydrogen		transport		no		sugarcane, maize, wheat, sugar beet, lignocellulose, potatoe, molasses, rapeseed, sunflower, soy, canola, coconut, oil palm, animal fat, used cooking oil , organic waste		various		credit		DE		cradle to grave		cumulative energy demand (non-renewable), greenhouse effect		1 ha and year

		2011		http://www.sciencedirect.com/science/article/pii/S0360544210003178		Cofiring versus biomass-fired power plants: GHG (Greenhouse Gases) emissions savings comparison by means of LCA (Life Cycle Assessment) methodology		Sebastián et al.		ESP		funded by Spanish Education and Science Ministry		Centre of Research for Energy Resources and Consumption (CIRCE		n order to quantify all the GHG emissions related to each system, a Life Cycle Assessment (LCA) methodology has been performed and all the processes involved in each alternative have been assessed in a cradle-to-grave manner. 		unclear		 Firstly, which is the most appealing alternative if their Greenhouse Gases (GHG) Emissions savings are taken into account. Secondly, which biomass resource is the best, if the highest impact reduction is sought.						x		direct combustion		electricity		no		wheat straw, B. carinata		ESP		allocation		ESP		cradle to grave		global warming potential		1 TJ

		2011		http://pubs.rsc.org/en/content/articlelanding/2011/ee/c1ee01791h/unauth#!divAbstract		Life cycle energy and greenhouse gas analysis for algae-derived biodiesel		Shirvani et al.		UK		n/a		University of Oxford		evaluate whether algal biodiesel production can be a viable fuel source once the energy and carbon intensity of the process is managed accordingly		scientists		we therefore use the results of our base case and country specific life cycle analyses (LCA) to illustrate how changes to key input parameters affect the environmental feasibility of algae-sourced biodiesel						x		biodiesel		transport		no		micro algea		 UK, FRA, BRA, CHN, NGA, SAU		allocation		 UK, FRA, BRA, CHN, NGA, SAU		cradle to grave		cumulative energy demand, greenhouse effect		1 MJ fuel

		2011		https://www.sciencedirect.com/science/article/pii/S0961953411001802		Life cycle assessment of SNG from wood for heating, electricity, and transportation		Steubing et al.		CH		Swiss Competence Centre for Energy and Mobility (CCEM)		Eidgenössische Materialprüfungsanstalt (Empa)		aim of this study was to evaluate the environmental performance of the production and use of wood-derived SNG based on the Baden project plan		scientists		a renewed assessment seemed appropriate for two reasons: first, new engineering data for the potential first-of-its-kind 7.5 MW Baden plant was available, second, the foreseen plant in Baden is a polygeneration plant producing heat, electricity, and SNG and therefore its design is fundamentally different from the pure SNG pilot in Güssing						x		SNG (synthetic natural gas) from lignocellulosic biomass		electricity, heat, transport		no		forest residues		CH		allocation		CH		cradle to grave		global warming potential, eco-indocator 99, ecological scarcity 06		1 MJ energy carrier

		2011		http://esu-services.ch/de/projekte/bioenergie/biogas/		Life Cycle Assessment of Biogas Production from Different Substrates		Stucki et al.		CH		CH Bundesamt für Energie BFE
		ESU-services Ltd. fair consulting in sustainability 		aims  to assess the  environmental impact of the current situation of biogas production and potential substrates for future co-digestion in Switzerland		policy makers		unclear		x						biogas, biomethane		electricity, transport		no		maize, sugar beet, molasses, glycerol		CH		allocation		CH		cradle to grave		cumulative energy demand, greenhouse gases, ecological scarcity '06, eco-indicator '99		pkm, ha, kWh electricity

		2012		https://carbotech.ch/cms/wp-content/uploads/LCA_Biomasseverwertung.pdf		Ökobilanzen zur Biomasseverwertung		Dinkel et al.		CH		Bundesamt für Energie BFE		Carbotech AG		Optimal use of regionally avaiblable cuttings and biowaste		policy makers		decision basis for political decisions		x						direct combustion, biogas		electricity, heat		no		organic waste		CH		credit		CH		cradle to grave  (starts with waste collection)		Greenhouse effect (GWP),cumulated energy demand (CED), acidification, summer smog, human toxocity, eco toxicity, eutrophicaton		1 kg organic waste

		2012		https://link.springer.com/article/10.1007/s11367-012-0424-9		Life cycle assessment of the supply and use of bioenergy: impact of regional factors on biogas production		Dressler et al.		DE		n/a		Faculty of Resource Management, University of Applied Sciences and Arts, Hildesheim/Holzminden/Goettingen		assessment of regional impact on the LCA results: agricultural processes (maize production) and bioenergy production (electricity produced from biogas)		unclear		unclear						x		biogas		electricity, heat		no		maize		DE		credit		DE		cradle to grave		Greenhouse gas emissions, cumulated fossil energy demand (CED), acidification, eutrophication, 		1 kg fresh matter of maize, 1 kWh of electricity produced in a combined heat and power generation plant (CHP) 

		2012		http://www.unecefaoiufro.lsu.edu/biofuels/documents/2013Mar/bf13_18.pdf		Global Assessments and Guidelines for Sustainable Liquid Biofuel Production in Developing Countries		Franke et al.		DE		Global Environment Facility (GEF)		ifeu  - Institut für Energie - und Umweltforschung Heidelberg GmbH		 Biofuels and their environmental impact (GHG and non-GHG), supply chain analysis and compatibility of fuel und vehicle and the challenges of biodiesel.  The overall goal was to identify and assess  sustainable  systems  for  the  production  of  liquid  biofuels  both  for  transport  and  stationary applications worldwide.		policy makers		can be used by the Global Environmental Facility (GEF) and/or other actors to address sustainability issues concerning biofuels		x						pure plant oil, biodiesel (FAME, BtL), ethanol (1st, 2nd generation)		transport		no		sugarcane, cassava, oil palm, energy grass, soy, short rotation coppice, jatropha, organic waste		MOZ, BRA, UKR, ARG, CHN		allocation		MOZ, BRA, UKR, ARG, CHN		cradle-to-grave		greenhouse effect		1 ha and year, 1 GJ transport fuel

		2012		https://ac.els-cdn.com/S030626191200116X/1-s2.0-S030626191200116X-main.pdf?_tid=1f1f0e9a-05fd-40d4-9c1e-a701cc05784d&acdnat=1520002127_be5ccec395129e55b497c5405dcac77e		Life cycle assessment of two alternative bioenergy systems involving Salix spp. biomass: Bioethanol production and power generation		González-García et al.		UK		n/a		Division of Biology, Department of Life Sciences, Sir Alexander Fleming Building, Imperial College London		The goal of this study was to evaluate (cradle-to-gate approach) and compare (cradle-to-grave approach) the environmental performance of two bioenergy products derived from willow biomass: bioethanol and electricity. 		unclear		unclear						x		bioethanol (2nd generation), electricity from biomass gasification		transport, electricity		no		willow (SRC)		SWE		allocation		SWE		cradle to grave		abiotic depletion (ADP), acidification (AP), eutrophication (EP), global warming (GWP), land competition (LC), ozone layer depletion (ODP), photochemical oxidant formation (POFP), cumulative non-renewable fossil and nuclear energy demand (CED) 		1 ha and year

		2012		http://www.sciencedirect.com/science/article/pii/S0196890412002464		Bioenergy production and use: Comparative analysis of the economic and environmental effects		Hennig and Gawor		DE		n/a		German Biomass Research Centre (DBFZ)		analyses the use of liquid, solid and gaseous biomass for power generation in Germany with respect to the Renewable Energy Sources Act (EEG)		unclear		unclear						x		1) biogas, biomethane, 
2) pure plant oil
		electricity		no		1) maize silage, manure, organic waste, 2) oil palm, rapeseed, 3) forest residues, waste wood, SRC		DE		allocation		DE		cradle to grave		greenhouse gas emissions, cumulative energy demand, acidification, eutrophication		1 MWh

		2012		http://www.sciencedirect.com/science/article/pii/S1364032112001761		Life cycle assessment of energy generation from biogas—Attributional vs. consequential approach		Rehl et al.		DE		partly financed by the Ministry for Rural Areas, Food and Consumer Protection (former: Ministry of Agriculture) Baden-Württemberg		University of Hohenheim, Institute of Agricultural Engineering		The objective of this study was to apply both approaches separately to the same case  “electricity generation from biogas”, to investigate, whether there are significant differences in the results. Further objective was to identify and discuss the advantages and disadvantages of attributional and consequential modeling		scientists		influence of methodological choice on LCA results						x		biogas		electricity		no		solid dung, manure, maize, grass, cereals		DE		credit and allocation		DE		cradle to gate		global warming potential, acidification potential, eutrophication potential, photochemical ozone creation potential
		1 MJ electricity

		2012		http://www.sciencedirect.com/science/article/pii/S0306261912001997		LCA of biomass-based energy systems: A case study for Denmark		Tonini und Astrup		DNK		Danish Research Council as well as from the Technical University of Denmark		Department of Environmental Engineering, Technical University of Denmark		The goal of the LCA was to assess the environmental impacts related to more sustainable energy scenarios in Denmark		unclear		unclear						x		biogas, syngas, direct combustion, biodiesel, biomass-to-liquid (BtL)		electricity, heat, transport		no		manure, grass, lignocellulosic biomass (e.g. wood and straw), waste		DNK		credit		DNK		cradle to grave		global warming potential, acidification, aquatic eutrophication, terrestrial eutrophication		electricity, heat and fuels

		2012		http://www.sciencedirect.com/science/article/pii/S0360319912006295		Life cycle assessment of hydrogen supply chain with special attention on hydrogen refuelling stations		Wulf and Kaltschmitt		DE		National Innovation Programme for Hydrogen and Fuel Cell Technology (NIP)		Technische Universität Hamburg-Harburg, Institut fü̈r Umwelttechnik und Energiewirtschaft		Goal of this LCA is to assess selected potential environmental effects within different life cycle stages as well as throughout the overall life cycle of different hydrogen production pathways with a special focus on hydrogen refuelling station different hydrogen production pathways		unclear		unclear						x		hydrogen		transport		no		glycerol, wood-chips		DE		allocation		DE		cradle to grave		greenhouse gases		kg H2

		2013		https://www.fediol.eu/web/fediol%20lca%20study%20on%20eu%20oilseed%20crushing%20and%20vegetable%20oil%20refining/1011306087/list1187970134/f1.html		Life Cycle Assessment of EU Oilseed Crushing and Vegetable Oil Refining		Schneider et al.		DE		Fediol		Technische Universität Berlin, Chair of Sustainable Engineering		the objectives of this study are the establishment of a valid database, relating to primary data from the industry, and the assessment of potential environmental  impacts  of  oilseed  crushing  and  vegetable  oil  refining,  focusing  on  rape seed oil, soybean oil and palm oil		crushing  and  refining  companies  and  food  and  feed industry in general		further intended applications of the results regard the knowledge generated by the LCA. This includes the use as: an  internal  information  source  for  determining  and  understanding  the  potential  environmental impacts of crushing and refining; a means to understand the relative share of the potential environmental impacts of crushing and refining in the entire supply chain; - 
a basis for the future development of a type III environmental product declaration (EPD)  				x				pure plant oil		n / a		no		rapeseeds, soy, palm oil 		EU-27		allocation		EU		cradle to gate		global warming potential, eutrophication potential, acidification potential, photochemical ozone creation potential, ozone depletion potential		1 t refined vegetable oil

		2013		http://www.sciencedirect.com/science/article/pii/S0961953413003450		Assessing bioenergy potential in rural areas – A NEG-EROEI approach		Arodudu et al.		DE		n/a 		Leibniz-Centre for Agricultural Landscape Research (ZALF		applied Life Cycle Inventory (LCI) and Geographical Information System (GIS) tools to estimate the Net Energy Gain (NEG) and Energy Return on Energy Invested (EROEI) for different biomass/bioenergy production activities in rural areas		science		This study further underlines the importance of the NEG-
EROEI approach as a valuable impact assessment indicator
and tool						x		biogas		n / a		no		straw, manure, grass from natural grasslands, grasses from surplus pasturelands		NL		n/a		NL		cradle to gate		net energy gain (NEG), energy return on energy investment (EROEI)		1 ha and year, 1 MJ energy carrier

		2013		https://www.ioew.de/uploads/tx_ukioewdb/IOEW_SR_203_%C3%96kobilanzen_technischer_Optionen_zur_Bioenergiebereitstellung_und_-nutzung_02.pdf		Ökobilanzen technischer Optionen zur Bioenergiebereitstellung und -nutzung		Dunkelberg & Aretz		DE		Bundesministerium für Bildung und Forschung		Institut für ökologische Wirtschaftsforschung Berlin		development of recommendations for the use of biogenic material and for bioenergy technologies in order to increase their environmental benefit		communities 		Development and implementation of strategies for an independent communal and regional energy supply based on renewable energy		x						1) firewood, wood chips
2) pellets
3) biogas		electricity, heat		no		1) forest residues, SRC, 2) saw dust 3) maize, cereale, sugar beet, silphie, permanent grassland, mix flowers, grass cutting, manure		DE		credit		DE		cradle to grave		acidification, eutrophication, greenhouse effect, ozone depletion, summer smog		1 kWh electricity / heat

		2013		http://www.sciencedirect.com/science/article/pii/S0960148112007598		Energy balances and greenhouse gas-mitigation potentials of bioenergy cropping systems (Miscanthus, rapeseed, and maize) based on farming conditions in Western Germany		Felten et al.		DE		n/a		Department of Soil Science, University Trier		The present research focused on energy net production, net reduction of greenhouse gases (GHG) (considered as CO2-equivalents), and energy output:input ratio of the energy cropping systems ‘rapeseed’, ‘maize’, and ‘Miscanthus’. 		unclear		unclear						x		1) biodiesel
2) biogas
3) sawdust		1) transport
2) electricity
3) heat		no		1) rapeseed, 2) maize, 3) miscanthus		DE		credit		DE		cradle to gate		greenhouse effect		1 ha and year

		2013		https://www.ifeu.de/wp-content/uploads/IFEU-2013_Umweltbewertung-Holzkaskadennutzung.pdf		Gesamtökologische Bewertung der Kaskadennutzung von Holz – Umweltauswirkungen stofflicher und energetischer Holznutzungssysteme im Vergleich		Gärtner et al.		DE		Bundesministeriums für Umwelt, Naturschutz und Reaktorsicherheit (BMU)		ifeu  - Institut für Energie - und Umweltforschung Heidelberg GmbH		Therefore,  the  environmental  aspects  of  using  wood  for  energy  production  or  as  a  material  with  and  without  cascading  recycling  steps  of  stepwise  lower  value  are  studied  in  a  comprehensive  life  cycle  assessment  (LCA).		politics, wood working industry, biomass power plant owners, consumers		priorisation of wood use options		x		x		x		direct combustion, pellets		electricity, heat		no		raw wood, industry wood, waste wood		DE		credit		DE		cradle to grave		cumulated energy demand, greenhouse effect acidification, eutrophication, summer smog, ozone depletion, human toxicity, resource use (biogenic), land use, aquatic eutrophication		1 ton dry mass wood without bork, 1 ha and year

		2013		http://www.sciencedirect.com/science/article/pii/S1364032113001068		Miscanthus production and processing in Ireland: An analysis of energy requirements and environmental impacts		Murphy et al.		IRL		funded under the Charles Parsons Energy Research Program (Grant Number 6C/CP/E001) of Science Foundation Ireland (SFI)		Biosystems Engineering Department, University College Dublin		The aim of the research is to evaluate the effects of changes in keys variables on the overall environmental impacts of the system. The scenarios examined include replacement of synthetic fertilisers with biosolids, Miscanthus processing by pelleting and briquetting, and transport distances of 50 and 100 km		unclear		unclear						x		pellets and briquettes		electricity and heat		no		miscanthus		IRL		allocation		IRL		cradle to gate		global warming potential, acidification, eutrophication, cumulative energy demand		1 GJ miscanthus

		2013		http://www.sciencedirect.com/science/article/pii/S0306261912008628		Environmental performance of crop residues as an energy source for electricity production: The case of wheat straw in Denmark		Nguyen et al.		DNK		n/a		Department of Agroecology, Aarhus University		What is the environmental performance of crop residues as an alternative energy source to fossil fuels, and whether and how can it be improved		unclear		unclear						x		direct combustion		electricity		no		wheat straw		DNK		credit		DNK		cradle to grave		non-renewable energy, acidification, eutrophication, respiratory inorganics, ecotoxicity, human toxicity, photochemical smog		1 kWh electricity

		2013		http://www.sciencedirect.com/science/article/pii/S0959652613002059		Environmental assessment of gasification technology for biomass conversion to energy in comparison with other alternatives: the case of wheat straw		Nguyen et al.		DNK		n/a		Department of Agroecology, Aarhus University		The primary aim of this paper is to assess the environmental performance of biomass gasification for electricity production based on wheat straw and compare it with straw-fired electricity production. Furthermore, we aim to put the LCA results in relation to straw gasification for electricity production into perspective by comparing them with those obtained for fossil fuel references, i.e. coal-fired and natural gas-fired electricity production.		unclear		unclear						x		dircect combustion, syngas		electricity		no		wheat straw		DNK		credit		DNK		cradle to grave		global warming potential, non-renewable energy, acidification, eutrophication, respiratory inorganics, 		1 kWh

		2014		http://www.sciencedirect.com/science/article/pii/S0960852414005562		Life cycle assessment on microalgal biodiesel production using a hybrid cultivation system		Adesanya et al.		UK		Gates Cambridge Trust (financially supported		Department of Engineering, University of Cambridge		quantifies the environmental impact of microalgal-based biodiesel production using a hybrid cultivation system (specific farm)		science		model a complete commercial-scale microalgal biodiesel plant						x		biodiesel		transport		no		micro algae		UK		allocation		UK		cradle to grave		global warming potential, fossil energy resources, water usage / footprint		1 ton biodiesel

		2014		http://www.sciencedirect.com/science/article/pii/S0960148114003498		Biodiesel from microalgae – Life cycle assessment and recommendations for potential improvements		Collet et al.		FRA		n/a		INRIA BIOCO		 to scale the expected gains on the microalgae production process with respect to the reduction of GHG emissions when a renewable electricity source is considered.		unclear		unclear						x		biodiesel		transport		no		micro algae		FR		allocation		FRA		cradle to grave		climate change, ozone depletion, human toxicity, fotosmog, particulate matter, ionising radiation, aquatic eutrophication, terrestrial acidification, land use (urban and agricultural), metal and fossil depletion 		1 MJ fuel

		2014		http://www.sciencedirect.com/science/article/pii/S0959652614005423		Consequential LCA of two alternative systems for biodiesel consumption in Spain, considering uncertainty		Escobar et al.		ESP		n/a		Grupo ASPA, Departamento Tecnología de Alimentos, Universitat Politecnica de Valencia		Two scenarios representing two current alternatives for the Spanish transport sector were defined and compared: Scenario 1, in which biodiesel is imported from Argentina (the leading exporter to Spain), and Scenario 2, in which biodiesel is produced from domestic UCO.		unclear		the aim of this study is to assess the direct and indirect envi-
ronmental impacts to be expected if the demand of biodiesel in
Spain increases to meet current European obligations						x		biodiesel		transport		no		soy, used cooking oil (UCO)		ESP		credit		ESP		cradle to grave		Abiotic Depletion Potential (ADP elements and ADP fossil), Acidification Potential (AP), Eutrophication Potential (EP), Freshwater Aquatic Ecotoxicity Potential (FAETP), Global Warming Potential (GWP), Human Toxicity Potential (HTP), Marine Aquatic Ecotoxicity Potential (MAETP), Ozone Layer Depletion Potential (ODP), Photochemical Ozone Creation Potential (POCP) and Terrestrial Ecotoxicity Potential (TETP)		1 MJ biodiesel

		2014		http://www.sciencedirect.com/science/article/pii/S095965261300838X		Cradle-to-gate Life Cycle Assessment of forest operations in Europe: environmental and energy profiles		González-García et al.		PRT		n/a		CESAM, Department of Environment and Planning, University of Aveiro		In this study twelve different European forest systems dedicated to wood production for industrial or energy uses were compared in detail from environmental and energy points of view considering a cradle-to-gate perspectiv		unclear		unclear						x		wood		n / a 		no		forest wood, poplar, willow		SWE, DE, FRA, IT, PRT		allocation		SWE, DE, FRA, IT, PRT		cradle to gate		acidification potential (AP), eutrophication potential (EP), global warming potential (GWP) and photochemical oxidant formation potential (POFP), cumulative non-renewable fossil and nuclear energy demand (CED) 		1 m3 felled fresh roundwood per year

		2014		https://link.springer.com/article/10.1007/s11367-014-0791-5		Environmental evaluation and comparison of selected industrial scale biomethane production facilities across Europe		Lozanovski et al.		DE		European Commission		Department Life Cycle Engineering (GaBi), Chair of Building Physics, University of Stuttgart		The environmental impacts of several biomethane facilities all over Europe were assessed. A special focus is put on the differences between the facilities as they follow different production routes		unclear		unclear						x		biomethane		transport		no		Organic waste, sewage sludge, fat, food waste, grass silage, slaughterhouse waste, waste from chmical plant		EU		credit		EU		cradle to grave		global warming potential		1 km bus trip


		2014		http://esu-services.ch/de/projekte/bioenergie/bioethanol/		Life cycle assessment of bio-based ethanol produced from different agricultural feedstocks		Muñoz et al.		UK		n/a		Safety and Environmental Assurance Centre, Unilever		The aim is to understand the main drivers for environmental impacts in the production of bio-based ethanol as well as its relative performance compared to a fossil-based alternative. Don't make bio-based ethanol greener than it is		unclear		unclear						x		ethanol		transport		no		maize corn, maize straw, sugarcane, wheat, sugar beet		USA (maize), BRA (sugarcane)		allocation				cradle to grave		mid point level: terrestrial acidification potential (TAP), freshwater eutrophication potential (FEP), marine eutrophication potential (MEP), photochemical oxidant formation potential (POFP) and agricultural land occupation(ALO), global warming potentials (GWP), biodiversity damage potential (BDP), climate regulation potential (CRP), biotic production potential (BPP), reshwater regulation potential (FWRP), erosion regulation potential (ERP), water purification potential through physicochemical filtration (WPP-PCF) and water purification potential through mechanical filtration (WPP-MF), water use		1 kg ethanol

		2014		http://www.sciencedirect.com/science/article/pii/S0306261913005825		Integrated assessment of sustainable cereal straw potential and different straw-based energy applications in Germany		Weiser et al.		DE		n/a		Thuringian State Institute of Agriculture		analyses on the one hand the sustainable potential of cereal straw for energy application in Germany considering the actual agricultural conditions, and on the other hand the global warming potential from different energy provision chains based on straw		unclear		combination of quantification of the straw availability considering soil requirements and GHG emission performance of energetic straw use						x		direct combustion, pellets,  biogas, biomethane, ethanol, biomass-to-liquid		electricity, heat, transport		no		cereal straw		DE		allocation		DE		cradle to gate		greenhouse effect		1 MJ heat, electricity or biofuel

		2014		http://www.sciencedirect.com/science/article/pii/S0360544214003673		Life cycle environmental impacts of generating electricity and heat from biogas produced by anaerobic digestion		Whiting und Azapagic		UK		funded by the Engineering and Physical Sciences Research  Council  (EPSRC)		School of Chemical Engineering and Analytical Science		goal of the study is to estimate the life cycle environmental impacts of electricity and heat co-generated in a CHP plant using biogas produced in an anaerobic digestion reactor.		policy makers		As far as we are aware, this is the first study to consider both electricity and heat production from mixed farm wastes - the only UK study found in literature considered only manure as feedstock and heat as an energy output		x						biogas		electricity and heat		no		manure, cheese whey, waste maize silage, fodder beet		UK		no co-products		UK		cradle to grave		abiotic depletion, acidification, eutropication, global warming potential, human toxicity, eco-toxicity, ozone depletion, Photochemical oxidant creation, 		1 MWh heat / electricity

		2015		https://www.sciencedirect.com/science/article/pii/S187661021502737X		Comparison of Different Possibilities for Biogas Use by Life Cycle Assessment		Carnevale und Lombardi		IT		n/a		Industrial Engineering Department – University of Florence		The  purpose  of  this  LCA  study  is  to  compare  the  environmental  impacts  and  resource  consumption  of three different scenarios using biogas as input.		unclear		unclear						x		biogas, biomethane		electricity, heat		no		n/a		EU		no co-products		n/a		cradle to grave		eco-indicator '95: greenhouse effect, ozone depletion, acidification, eutrophication, heavy metals, carcinogens, pesticides, summer smog, winter smog, energy resources, solid waste		1 Nm3 biogas  input

		2015		http://www.sciencedirect.com/science/article/pii/S0961953414005352		Impact evaluation of integrated food-bioenergy systems: A comparative LCA of peach nectar		De Menna et al.		IT		n/a		Department of Agricultural and Food Sciences, University of Bologna		evaluate the impacts of a fossil fuel-based food chain and the potential benefits of the integration of bioenergy production, using peach nectar as case study		unclear		unclear						x		direct combustion, biogas		electricity, heat		no		peach processing residues		IT		credit and allocation		IT		cradle to grave		Carcinogens, non-carcinogens, Respiratory inorganics, ionizing radiation, Ozone layer depletion, Respiratory organics, Recoverable food calories, Aquatic ecotoxicity, Terrestrial ecotoxicity, Terrestrial acid/nutri, land occupation, Global warming, Non-renewable energy, Mineral extraction		1 l of consumed nectar

		2015		http://www.sciencedirect.com/science/article/pii/S0360544215007562		Yield and quality development comparison between miscanthus and switchgrass over a period of 10 years		Iqbal et al.		DE		n/a		University of Hohenheim, Biobased Products and Energy Crop		The aim of this study was to evaluate the effect of different ‘on field management practices’ such as N levels, crop age, harvest time including weather conditions (mainly rainfall and temperature) on dry matter yield and quality parameters of miscanthus and switchgrass at the same time on the same place		unclear		unclear						x		miscanthus		n / a 		no		miscanthus		DE		n/a		DE		cradle to gate		greenhouse gas emissions		1 ha and year

		2015		http://www.sciencedirect.com/science/article/pii/S1364032114010119#!		Lessons from the use of a long-term energy model for consequential life cycle assessment: The BTL case		Menten et al.		FRA		n/a		FP Energies nouvelle und Arts et Métiers ParisTech		Develop a methodology adapted to the prospective environmental
evaluation of actions in the energy sector		unclear		unclear						x		biomass-to-liquid (BtL)		electricity, heat, transport		no		wheat, maize, sugar beets, rapeseed, sunflower, forest residues, agricultural residues, other bioenergy crops		FR		credit and allocation		FR		cradle to grave		global warming potential		100 kt of BTL/a

		2015		http://www.sciencedirect.com/science/article/pii/S2213138814001027		Life cycle environmental performance of miscanthus gasification versus other technologies for electricity production		Nguyen and Hermansen		DNK		n/a		Department of Agroecology, Aarhus University		In this paper, the life cycle environmental performance of miscanthus gasification for electricity production in Denmark is evaluated and compared with that of direct combustion and anaerobic digestion		unclear		unclear						x		direct combustion, biogas, syngas (gasification)		electricity		no		miscanthus		DNK		credit and allocation				cradle to grave		global warming potential, non-renewable energy, acidification, eutrophication, respiratory inorganics, 		1 kWh electricity 

		2015		https://www.umweltbundesamt.de/sites/default/files/medien/378/publikationen/texte_18_2015_stoffstromorientierte_loesungsansaetze_fuer_eine_hochwertige_verwertung_0.pdf		Stoffstromorientierte Lösungsansätze für eine hochwertige Verwertung gemischter gewerblicher Siedlungsabfälle		Oetjen-Dehne et al.		DE		Umweltbundesamt (UBA)		Umweltbundesamt (UBA)		investigate how waste disposal (mixed commercial solid waste) that is geared to the waste hierarchy included  in  the  Waste  Management  Act (KrWG)  affects  various  environment  related  impact  categories 		policy makers		whether and to which extent an intensived recycling is usefull and which measures are needed to activate its potential to release the environmental burden		x						direct combustion		electricity, heat		no		commercial mixed waste		DE		credit		DE		cradle to grave		global warming potential, use of energetic resources, cumulated fossil energy demand, acidification, eutrophication		1 t waste

		2015		https://www.sciencedirect.com/science/article/pii/S0959652615003248		Water–energy Nexus: a case of biogas production from energy crops evaluated by Water Footprint and Life Cycle Assessment (LCA) methods		Pacetti et al.		IT		n/a		CERAFRI, Centro per la Ricerca e l'Alta Formazione per la Prevenzione dal Rischio Idrogeologico		The objective of this study is to supply a comprehensive assessment related to biogas production from crops in Italy, taking advantage of the integration of LCA and WF methodologies		scientists		an attempt to integrate LCA and WF in order to be able to assess environmental sustainability more broadly						x		biogas		electricity, heat		yes		maize, sorghum, wheat		IT		credit		IT		cradle to grave		greenhouse effect, water footprint		1 GJ electricity / heat

		2015		http://www.sciencedirect.com/science/article/pii/S0961953414005091		Environmental performance of Miscanthus as a fuel alternative for district heat production		Parajuli et al.		DNK		n/a		Department of Agroecology, Aarhus University		aimed to assess environmental impacts of Miscanthus cultivation to satisfy the district heat demand, and also compare with natural gas		unclear		help to identify the measures for the sustainability of an increased use of Miscanthus						x		direct combustion		electricity and heat, electricity		no		miscanthus		DNK		no co-products		DNK		cradle to grave		Global Warming Potential (GWP), Non-Renewable Energy (NRE) use, Land use (LU)		1 MJ heat

		2015		http://www.sciencedirect.com/science/article/pii/S0961953415001166		How certain are greenhouse gas reductions from bioenergy? Life cycle assessment and uncertainty analysis of wood pellet-to-electricity supply chains from forest residues		Röder et al.		UK		funded by the Engineering and Physical Sciences Research Council (EPSRC)		Tyndall Centre for Climate Change Research, The University of Manchester		Investigate emission uncertainties of selected forest residue supply chains to evaluate possible impacts and identify supply chain steps that require
close attention to ensure real GHG reductions		 consumers of wood pellets		examines the significance of key sources of GHG uncertainty in wood pellet supply chains from forest and sawmill residues				x		x		pellets		electricity		no		forest residues		SE US		credit		EU		cradle to grave		greenhouse effect		1 kWh electricity

		2015		https://link.springer.com/article/10.1007/s12155-015-9691-1		Life Cycle Assessment of Bioenergy and Bio-Based Products from Perennial Grasses Cultivated on Marginal Land in the Mediterranean Region		Schmidt et al.		DE		European Union Seventh Framework Programme (FP7/2007–2013) under grant agreement no. 289642		IFEU — Institut für Energie- und Umweltforschung Heidelberg		Which environmental impacts are related to the cultivation and use of perennial crops on marginal land in the Mediterranean region? & Which of the assessed crops and use options perform best in terms of environmental impacts? & Which processes and parameters are of particular relevance and which optimisation potentials exist?		policy makers		Policy information: Which product chains have the potential to show a low environmental impact? Policy   development:   Which   raw   material   production   strategies   and   biomass   use technologies may emerge, what are their potential environmental impacts, and how could policies guide this development?		x						direct combustion (pellets), ethanol (2nd generation)		electricity, heat, transport		no		miscanthus, giant reed, switchgrass, cardoon		EU		credit		EU		cradle to grave		climate change, ozone depletion, particulate matter formation, photochemical ozone formation,terrestrial acidification, terrestrial eutrophication, aquatic eutrophication (marine and freshwater), non-renewable energy use 		10 hectares in an average year

		2015		http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12189/abstract		Cattle feed or bioenergy? Consequential life cycle assessment of biogas feedstock options on dairy farms		Styles et al.		UK		Defra 		School of Environment, Natural Resources and Geography, Bangor University und
Thünen Institute		The primary purpose of this paper is to assess the net environmental effects of bioenergy options on dairy farms, based on farm economic and environmental modelling combined with CLCA		unclear		assess plausible biogas and miscanthus heating pellet scenarios on dairy farms						x		direct combustion, biogas		electricity and heat		no		manure, grass, maize, food waste, miscanthus		UK		allocation		UK		cradle to grave		acidification, eutrophication, global warming, resource depletion 		1 year of farm operation

		2015		http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12246/abstract		Consequential life cycle assessment of biogas, biofuel and biomass energy options within an arable crop rotation		Styles et al.		UK		Defra 		School of Environment, Natural Resources and Geography, Bangor University und
Thünen Institute		comprehensively compare the environmental sustainability of biogas, biofuel and biomass options on arable farm		unclear		unclear						x		1) biogas, 2) direct combustion (pellets), 3) biodiesel
		1) electricity and heat
2) heat
3) transport		no		1) food waste, maize, rye, grass, manure, 2) miscanthus,  3) winter wheat, rapeseed		UK		credit		UK		cradle to grave		global warming potential (GWP), eutrophication potential (EP), acidification potential (AP),  fossil resource depletion potential (FRDP)		 1 year of food crop production 

		2015		http://www.sciencedirect.com/science/article/pii/S0959652615003959		Estimating the potential of roadside vegetation for bioenergy production		Voinov et al.		NL		n/a		ITC, University of Twente		evaluated different energy crops to determine a potential vegetation mix for producing bioenergy on the road verge without compromising road safety, land use conflicts and ecological concerns. It also conducted a Life Cycle Assessment (LCA) to determine the overall energy efficiency of cultivating the most suitable biomass types on the road verge		unclear		examines the potential of road verge for biomass production for looking for alternative sources of bio-energy that are in no conflict with agriculture or nature						x		direct combustion		electricity, heat		no		grass, willow		NL		no co-products		NL		cradle to grave		return on energy invested (EROEI)		ha

		2016		http://www.sciencedirect.com/science/article/pii/S0048969715305908		Environmental impacts of various biomass supply chains for the provision of raw wood in Bavaria, Germany, with focus on climate change		Klein et al.		DE		funded by the Bavarian State Ministry of Food, Agriculture and Forestry		Bavarian State Institute of Forestry		The objective of this study was to analyze different environmental impacts caused by the provision of forest biomass for the four main tree species in Bavaria		unclear		unclear		x						wood		n / a		no		forest wood		DE		allocation		DE		cradle to gate		greenhouse effect, primary energy consumption (non-renewable), particulate matter 		1 m3  extracted wood over bark, 1 ha and year

		2016		http://www.sciencedirect.com/science/article/pii/S0959652615012135		Greenhouse gas emissions and energy balance of biodiesel production from microalgae cultivated in photobioreactors in Denmark: a life-cycle modeling		Monari et al.		IT		n/a		Centro Interdipartimentale di Ricerca per le Scienze Ambientali (CIRSA), Alma Mater Studiorume, University of Bologna		his study analyzes the energy balances and greenhouse gas emissions of 24 different technology scenarios for the production of algal biodiesel		unclear		unclear						x		biodiesel		transport		yes		micro algae		DK		credit		DK		cradle to grave		global warming potential, non renewable energy consumption		1 MJ biodiesel

		2016		https://www.sciencedirect.com/science/article/pii/S036054421630545X		Life cycle assessment of biomass-to-energy systems in Ireland modelled with biomass supply chain optimisation based on greenhouse gas emission reduction		Murphy et al.		IRL		funded under the Charles Parsons Energy Research Program (Grant Number 6C/CP/E001) of Science Foundation Ireland (SFI)		School of Biosystems & Food Engineering, University College Dublin		Life cycle assessment methodology was used to carry out a comprehensive, holistic evaluation of biomass-to-energy systems in 2020 based on indigenous biomass supply chains optimised to reduce production and transportation GHG emission		unclear		unclear						x		direct combustion, wood chips		electricity, electricity and heat		no		peat, wood, forest residues, swmill residues, pasture, miscanthus, forest wood		IRL		allocation		IRL		cradle to grave		acidification, eutrophication, global warming potential 		1 MWh electricity / heat

		2016		https://link.springer.com/article/10.1186/s13705-016-0078-8		RELCA: a REgional Life Cycle inventory for Assessing bioenergy systems within a region		O’Keeffe et al.		DE		funding from the Helmholtz Association of German Research Centre		Department of Bioenergy, Helmholtz-Zentrum für Umweltforschung (UFZ)		develop a regionally focused life cycle approach for assessing bioenergy systems; “RELCA” is a regional life cycle inventory for assessing the environmental burdens of producing a bioenergy product “within” a regional context.The objective of RELCA is to establish a regionally distributed life cycle inventory, which combines both regional bioenergy technologies with their associated biomass feedstocks for an entire region.		scientists		enables the use of bioenergy configurations to explore the regional variability of direct regional environmental burdens as well as the indirect non-regional burdens associated with the production of a regional bioenergy product,  thus helping to determine the environmental performance of a regional bioenergy product.						x		biodiesel		transport		no		rapeseed		DE		allocation		DE		cradle to grave		greenhouse effect		1 MJ of biodiesel

		2016		https://www.sciencedirect.com/science/article/pii/S0378112716300330		Time-dependent global warming impact of tree stump bioenergy in Sweden		Ortiz et al.		SWE		part of the research program ‘‘Tree-stump har vesting and its environmental consequences” conducted by the Swedish University of Agricultural Sciences with the support from the Swedish Energy Agency (Grant 36089-1), the NL faculty at Swedish University of Agricultural Sciences and a consortium of forest companie		Statistics Sweden, Regions and Environment Department,		the aim of this study was to assess the climate impact of harvesting forest stump residues for bioenergy production, to replace the fossil fuels coal and natural gas in a district heating (DH) system; an additional aim was to evaluate the uncertainties in the carbon balances arising from the ecosystem modelling and the impact of these uncertainties on the climate impact		policy makers		assess the potential to increase stump harvesting in order to increase the amount of bio-based energy further and substitute for fossil fuels		x						direct combustion		heat		no		forest residues (stumps)		SWE		allocation		SWE		cradle to grave		greenhouse effect		1 MJ

		2016		http://www.sciencedirect.com/science/article/pii/S0306261916309631		Improving bioenergy sustainability evaluations by using soil nitrogen balance coupled with life cycle assessment: A case study for electricity generated from rye biomass		Sastre et al.		ESP		n/a		Institute for Research in Technology, ICAI School of Engineering, Comillas Pontifical Universit		the objective of this study is to assess the energy balance and environmental impacts associated to the production of electricity from dedicated rye biomass grown under different nitrogen fertilization doses, utilizing the soil nitrogen balance in conjunction with current LCA to 
		scientists		provide a better and more holistic approach to the environmental sustainability analysis						x		combustion		electricity		no		rye		ESP		allocation		ESP		cradle to grave		abiotic depletion (ADep), abiotic depletion based on fossil fuels (ADep FF), global warming potential (GWP 100 y), ozone layer depletion (OLDP), human toxicity (HuTx), fresh water ecotoxicity (FWAEtx), marine aquatic ecotoxicity (MAEtx), terrestrial ecotoxicity (TeEtx), photochemical oxidation (PhoChOx), acidification (Ac) and eutrophication (Eutro)		1 TJ electricity

		2016		https://www.sciencedirect.com/science/article/pii/S0961953415301902		Selected environmental impacts of the technical production of wood chips from poplar short rotation coppice on marginal land		Schweier et al.		DE		supported by the German Ministry for Education and Research (BMBF)		University of Freiburg, Chair of Forest Operation		we aimed to provide comprehensive information about the environmental impacts related to the production of wood chips for energy use from poplar SRC grown on marginal agricultural land.		farmers		Which recommendations could be made to farmers growing
SRC poplar				x				wood chips		n / a		no		SRC		DE		credit		DE		cradle to gate		global warming potential, cumulative energy demand, eutrophication, acidification		1 Mg

		2016		http://www.sciencedirect.com/science/article/pii/S0959652616311283		Environmental assessment of bioenergy production from microalgae based systems		Shimako et al.		FRA		French National Research Agency and   National   Research   Fund Luxembourg		Universite de Toulouse, INSA, UPS, INP, LISB		aims to evaluate the environmental efficiency of two systems for obtaining bioenergy from microalgae, using different and complementary environmental assessment tools and methods		unclear		increase knowledge on 2nd generation biofuels						x		biodiesel, biogas		electricity, heat, transport		no		micro algae		FR		allocation		FR		cradle to grave		cumulative energy demand, particulate matter formation, climate change 		1 MJ energy

		2016		https://link.springer.com/article/10.1007/s13280-016-0790-9		Climate regulation, energy provisioning and water purification: Quantifying ecosystem service delivery of bioenergy willow grown on riparian buffer zones using life cycle assessment		Styles et al.		UK		School of Environment, Natural Resources and Geography, Bangor University und
Thünen Institute		School of Environment, Natural Resources and Geography, Bangor University und
Thünen Institute		The environmental balance of various willow cultivation strategies was evaluated based on attributional LCA (ALCA) of willow heat system burdens, and CLCA of environmental loading changes at the landscape scale, using an adapted version of the LCAD tool – essentially a farm model linked with LCA inventories nested within an expanded boundary CLCA framework		unclear		unclear						x		direct combustion (wood chips)		heat		no		willow		SWE		credit and allocation		SWE		cradle to grave		global warming potential (GWP), eutrophication potential (EP),  fossil resource depletion potential (FRDP)		1 MJ heat, one year of baseline arable food production (CLCA)

		2016		http://www.sciencedirect.com/science/article/pii/S0960852416301857		GHG emission factors for bioelectricity, biomethane, and bioethanol quantified for 24 biomass substrates with consequential life-cycle assessment		Tonini et al.		DNK		financed by the Danish Council for Strategic Research		Technical University of Denmark, Department of Environmental Engineering		the aim of this study is to quantify GHG emission factors for bioelectricity, biomethane and bioethanol produced from twenty-four individual biomasse		decision makers		supply decision and policy makers with clear and easy-to-use emission factors reflecting the net GHG emissions of key biomass conversion pathways		x				x		direct combustion, biogas, syngas,biomethane, biodiesel 		electricity, heat, transport		yes		aquatic crops (seaweed, as luminaria ligitata), perennial energy crops (Miscanthus, willow, ryegrass), annual energy crops (sugar beet, maize, wheat, barley), agro-industrial residues (brewer’s grain, beet tops, beet pulp, potato pulp, beet molasses, whey) and other residues (household food waste, wood residues, pig, cow, chicken manure, wheat straw, maize stover, sewage sludge, wild grass currently left unharvested)		DNK		credit		DNK		cradle to grave		greenhouse gas emissions		1 kWh, 1 MJ 

		2016		http://www.sciencedirect.com/science/article/pii/S0301479716301827		Environmental effects of shifts in a regional heating mix through variations in the utilization of solid biofuels		Wolf et al.		DE		Bavarian State Ministry of Food, Agriculture and Forestry		Technical University of Munich, Chair of Wood Science		What is the composition of the current Bavarian heating mix and what share does the provision of heat from solid biofuels have in this mix? 2. What are regionalized emissions factors for heat from solid  biofuels in the state and  which parameters are of importance towards the different environmental impacts? 3. What are the total emissions of the current heating mix in Bavaria? 4. What shifts of total emissions occur for certain political and scientific scenarios for the development of wood in the heating mix?		unclear		In order to depict effects of shifts in the amount of wood heating in the study region, it is necessary to determine the mix of different energy carriers for the provision of heat and their interaction when an increasing amount of heating from wood is introduced into the system		x				x		wood chips, pellets, fire wood		heat		no		forest wood		DE		allocation		DE		cradle to grave		global warming, primary Energy Consumption non-renewable, Particulate Matter, Freshwater Eutrophication, Acidification		1 MJ

		2017		http://www.sciencedirect.com/science/article/pii/S0306261917301423		Integrating agronomic factors into energy efficiency assessment of agro-bioenergy production – A case study of ethanol and biogas production from maize feedstock		Arodudu et al.		DE		European Commission		Leibniz Centre for Agricultural Landscape Research (ZALF		Improving LCA methods in order to examine the individual and combined effects of agronomic factors (e.g. alternative farm power, seed sowing, fertilizer, tillage and irrigation options)		policy makers		better inform relevant local and regional stakeholders and policy makers		x						ethanol, biogas		transport, electricity / heat		no		maize		Agro-climatic zones		credit		different agro-climatic zones:
tropics (IND, BRA, KHM, MWI), sub-tropics (SE US, SA), temeprate (NE US, FRA)		cradle to gate		net energy gain (NEG), energy return on energy investment (EROEI)		1 joule energy carrier

		2017		http://www.sciencedirect.com/science/article/pii/S0959652617303116		Comparative analysis of attributional corporate greenhouse gas accounting, consequential life cycle assessment, and project/policy level accounting: A bioenergy case study		Brander		UK		n/a		University of Edinburgh Business School		goal and scope of the study is to estimate the change in greenhouse gas emissions/removals caused by the decision to implement a 6 MW bioheat plant in the east of Scotland, with a 200 year assessment period.		scientists		this paper explores the differences between ‘attributional’ and ‘consequential’ greenhouse gas accounting methods, focusing on attributional corporate greenhouse gas in-
ventories, consequential life cycle assessment, and project/policy greenhouse gas accounting.						x		wood chips		heat		no		wood		UK		allocation		UK		cradle to grave		greenhouse gas emissions		1 kWh heat

		2017		https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/2017-06-13_texte_53-2017_biokaskaden_anlage.pdf		BIOMASSEKASKADEN  Mehr Ressourceneffizienz  durch Kaskadennutzung  von Biomasse  –    von der  Theorie zur Praxis Anlage:  Gesamtökologische Betrachtung ausgewählter  Biomassekaskaden		Fehrenbach et al.		DE		Umweltbundesamt (UBA)		Umweltbundesamt		analyse the resource efficincy of different biomass cascading uses with the help of LCAs		Environmental ministry		support the environmental ministry to tap the potential of the cascading use of biomass in order to increase resource efficiency		x						various products (cascading use)		electricity, heat		no		wood, cellulosic material, cotton, milk, maize, sugar cane, oil crops		DE		allocation		DE		n/a		resource use, greenhouse effect, acidification, eutrophication, ozone depletion, summer smog, human toxicity, land use 		various (depending on scenario)

		2017		https://link.springer.com/article/10.1007/s13399-016-0208-8		Life cycle assessment of biomethane produced from microalgae grown in municipal waste water		Maga		DE		European Commission		Fraunhofer Institute for Environmental, Safety, and Energy Technology UMSICHT		Two main goals are assessed: first the environmental performance of waste water treatment applying the All-Gas approach in comparison to conventional waste water treatment and secondly the environmental performance of biomethane from microalgae compared to compressed natural gas (CNG) used as automotive fuel		unclear		unclear						x		biomethane		heat		no		micro algea		EU		credit		EU		cradle to grave		human health, energy return on investment (EROI), abiotiv depletion, urban land occupation, water scarcity footprint, biodiversity, acidification, particulate matter formation, ozone depletion, photochemical oxidant formation, global warming potential, aquatic eutrophication, marine eutrophication, fresh water ecotoxicity		1 MJ CNG (LHV) used in a gas engine

		2017		http://www.sciencedirect.com/science/article/pii/S0960148117301106		Modelling biodiesel production within a regional context – A comparison with RED Benchmark		O'Keeffe et al.		DE		funding from the Helmholtz Association of German Research Centres		Helmholtz Centre for Environmental Research (UFZ		the aim of this paper was to use RELCA (a REgional Life Cycle inventory Approach) to assess the regional and spatial variation of GHG emissions associated with biodiesel production in Central Germany		unclear		 to compare the results with the default values of the Renewable Energy Directive (RED), as well as to identify potential mitigation options for biodiesel production						x		biodiesel		transport		no		rapeseed		DE		allocation		DE		cradle to grave		greenhouse effect		1 MJ

		2017		http://www.sciencedirect.com/science/article/pii/S0308521X16305662		The MiLA tool: Modeling greenhouse gas emissions and cumulative energy demand of energy crop cultivation in rotation		Peter et al.		DE		funded by the German Federal Ministry of Food, Agriculture and Consumer Protection through the Agency for Renewable Resources (FNR)		Leibniz Centre for Agricultural Landscape Research (ZALF)		describe the "Model for integrative Life Cycle Assessment in Agriculture (MiLA)" and the methods used for integrating crop rotation effects into LCA calculations and demonstrate the performance of this approach on LCA results by applying the tool to a case study including two crop rotations containing perennial and annual crops in two different regions in Germany		scientists		take crop rotations into account in LCAs to reflect their characteristics and environmental benefits						x		biogas		n / a		no		barley, maize, triticale, wheat, grass		DE		allocation		DE		cradle to farm gate 		greenhouse effect, cumulative energy demand		ha, kg and MJ

		2017		http://www.sciencedirect.com/science/article/pii/S0306261916306559		Refuse recovered biomass fuel from municipal solid waste. A life cycle assessment		Ripa et al.		DE		financial support received from the EU Project LIFE11 ENV/DE/343, MARSS ‘‘Material Advanced Recovery Sustainable Systems”, LIFE+ Environment Policy and Governance		Department of Sciences and Technologies, Parthenope University of Naples und
Department of Processing and Recycling, RWTH Aachen Universit		The environmental performance of this innovative MBT-MARSS system was evaluated by means of Life Cycle Assessment (LCA) methodology		policy makers		a contribution to the development of waste management strategies in line with the above mentioned EU waste and energy legislation is provided		x						direct combustion		electricity and heat		no		organic waste		EU		allocation		EU		gate to gate and cradle to cradle		Global Warming Potential (GWP), Terrestrial Acidification Potential (TAP), Freshwater Eutrophication Potential (FEP), Human Toxicity Potential (HTP), Photochemical Oxidant Formation Potential (POFP), Terrestrial Ecotoxicity Potential (TEP), Water Depletion (WD), Metal Depletion (MD), Fossil Depletion (FD).		disposal of 100,000 tons of MMSW

		2017		http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12423/abstract		Environmental impacts of bioenergy wood production from poplar short-rotation coppice grown at a marginal agricultural site in Germany		Schweier et al.		DE		funded by the Ministry of Education and Research (BMBF)		Chair of Forest Operations, Albert-Ludwigs-University Freiburg		we evaluated the environmental impacts of technological, agronomic, and environmental aspects of bioenergy production from hybrid poplar SRC cultivation on marginal land in southern Germany		scientists		We hypothesize that the energy production from hybrid poplar SRC on marginal land (from cradle-to-site) results in a C sink due to C uptake during plant growth, while the overall production of
energy out of SRC (from cradle-to-grave) results in a C-source, however, being significantly lower compared to the use of fossil fuels						x		direct combustion (wood chips)		heat		no		poplar (SRF)		DE		credit		DE		cradle to grave		global warming potential, eutrophication		1 ha, 1 GJ, 1 Mg dm

		2017		https://www.frontiersin.org/articles/10.3389/fpls.2017.00990/full		Novel Miscanthus Germplasm-Based Value Chains: A Life Cycle Assessment		Wagner et al.		DE		funding from the European Union Seventh Framework Programme 		Department Biobased Products and Energy Crops, Institute of
Crop Science, University of Hohenheim		The objective of this study is to assess the environmental performance of various miscanthus-based energetic and material value chains using the most up-to-date genotype as well as management options.		unclear		The inclusion of new genotypes of this progress in the current study will allow a more realistic assessment of the environmental impact and mitigation possibilities of miscanthus-based value chains.						x		direct combustion, biogas		electricity, heat		no		miscanthus		EU		credit		EU		cradle to grave		global warming potential (GWP); ozone depletion (OD); terrestrial acidification  (TA);  freshwater  eutrophication  (FE);  marine eutrophication (ME); human toxicity (HT); photochemical oxidant formation (POF); particulate matter formation (PMF); terrestrial  ecotoxicity  (TET);  freshwater  ecotoxicity  (FET); marine ecotoxicity (MET); ionizing radiation (IR); agricultural land occupation (ALO); urban land occupation (ULO); natural land transformation (NLT);  mineral resource depletion (MRD); fossil fuel depletion (FFD); and water depletion (WD)		1 ha and year

		2017		http://onlinelibrary.wiley.com/doi/10.1111/gcbb.12372/full		Relevance of environmental impact categories for perennial biomass production		Wagner und Lewandowski		DE		supported by a grant from the Ministry of Science, Research and the Arts of Baden-Wurttemberg 		Department of Biobased Products and Energy Crops, Institute of Crop Science, University of Hohenheim		assessed the environmental impact of both miscanthus and willow cultivation and the subsequent combustion for heat production in eighteen categories using a system expansion approach.		scientists		aimed to provide guidelines for future research on the environmental performance of perennial crops, with regard to both the choice of relevant impact categories and the focus on data for the most important processes and emission sources.						x		direct combustion (wood chips)		heat		no		miscanthus, willow (SRF)		DE		allocation		DE		cradle to grave		terrestrial ecotoxicity, human toxicity, particulate matter formation, marine ecotoxicity, freshwater ecotocicity, ionising radiation, terrestrial acidification, photochemical oxidant formation, natural land transformation, fossil fuel depletion, urban land occupation, mineral resource depletion, climate change, freshwater eutrophication, ozone depletion, marine eutrophication, agricultural land occupation		1 MWh heat 

		2017		http://www.sciencedirect.com/science/article/pii/S0959652617302391		Generating low-carbon heat from biomass: Life cycle assessment of
bioenergy scenarios		Welfle et al.		UK		n/a		Tyndall Centre for Climate Change Research, School of Mechanical Aerospace & Civil Engineering, University of Manchester		presents research where a series of UK biomass resource scenarios were developed with the primary aim of analysing the GHG performance of generating heat bioenergy from UK biomass resource		scientists		reflects work carried out by the authors working closely with DECC to apply their BEAC analysis methodology to evaluate the GHG performance of generating heat through various bioenergy pathways using key categories of UK biomass resources						x		direct combustion, biogas		heat		no		food waste, agricultural residues, straw, different energy crops		UK		allocation		UK		cradle to gate		greenhouse gas emissions		1 MWh heat
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Ergänzt wurde diese allgemeine Suche durch eine gezielte Suche bei relevanten Institutionen, wie etwa Ministerien, 

Forschungsinstituten, Lobbygruppen oder Verbänden. Damit sollte sichergestellt werden, dass eine große 

Bandbreite unterschiedlicher Interessensgruppen mit erfasst wird.  

Bereits während der Recherche erfolgte eine grobe Sichtung der Studien und eine erste Auswahl, bzw. Eingrenzung. 

Die folgenden Kriterien wurden dafür angelegt:  

 Studienumfang: Es wurden nur vollständige Ökobilanzen von einzelnen Produkten oder Produktgruppen erfasst. 

Das bedeutet, dass andere Literaturrecherchen oder unvollständige Ökobilanzen (etwa solche, die lediglich die 

Inventarerstellung umfassen) nicht mit aufgenommen wurden.  

 Aktualität: Es wurden möglichst nur solche Studien erfasst, die in 2005 oder später durchgeführt wurden. Diese 

Grenze rührt daher, dass der ISO-Standard in 2005 grundlegend überarbeitet wurde und somit eine gemeinsame 

Basis der Studien gewährleistet werden kann.   

 Geographischer Bezug: Entsprechend des Projektziels der Erstellung eines Monitoringsystems für die deutsche 

Bioökonomie standen Studien, die in Deutschland durchgeführt wurden, an oberster Priorität. Der deutsche 

Bezug gilt für den Auftraggeber (Institut, Ministerium, Unternehmen), nicht jedoch für die Herkunft der 

Biomasse, um auch importierte Biomasse abzudecken. Daneben wurden auch europäische Studien 

herangezogen, während der Rest der Welt nicht berücksichtigt wurde.   

 Qualität: Die ISO-Konformität war kein zwingendes Auswahlkriterium, da so bestimmte Stakeholder nicht erfasst 

werden (bspw. Lobbygruppen). 

Die auf diesem Weg ausgewählten Studien wurden in Zotero, einer Literaturdatenbank, eingepflegt und gleichzeitig 

in der Excel-basierten Evaluationsmatrix erfasst und ausgewertet. 

2.4 Evaluationsmatrix 

Die Auswertung der Studien erfolgte mit Hilfe einer Evaluationsmatrix in Excel. Diese untergliedert sich zunächst in 

die Bereiche Bioenergie, Biokunststoffe, Papier, Nahrungsmittel und Bioraffinerien, für die jeweils ein separates 

Excel-Blatt angelegt wurde. Auf den einzelnen Blättern wurde eine Spalte je Untersuchungskriterium angelegt. Grob 

lassen sich diese Kriterien in drei Gruppen unterteilen: Bibliographische Angaben (s. Abbildung 2), 

Untersuchungsrahmen – Allgemeine Aspekte (s. Abbildung 3) sowie Untersuchungsrahmen – Spezielle Aspekte 

(Abbildung 4).  



ifeu  Symobio D 5.3.1: Bericht zur Sammlung und Auswertung von Produktökobilanzen   11 
 

 

 

Abbildung 2: Gliederung der Evaluationsmatrix – bibliographische Daten 

 

Abbildung 3: Gliederung der Evaluationsmatrix – Untersuchungsrahmen / allgemeine Aspekte 
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Abbildung 4: Gliederung der Evaluationsmatrix – Untersuchungsrahmen / spezielle Aspekte 

Ein zentrales Ziel dieses Berichts ist die Auswertung des Erkenntnisinteresses der Studien. Hiermit soll die Frage 

beantwortet werden, wer Produktökobilanzen für welchen Zweck einsetzt. Dafür wurden in der Evaluierungsmatrix 

die folgenden Kategorien angelegt: Auftraggeber, Herausgeber, Untersuchungsziel, Zielgruppe, Anwendung der 

Studie sowie eine Einordnung der Interessensgruppen. Kurze Erläuterung zu den einzelnen Kategorien finden sich 

in Tabelle 1. An dieser Stelle lediglich ein paar ausführlichere Erläuterungen zur Einordnung der 

Interessensgruppen. Wo möglich, bezieht sich die Unterteilung auf den Auftrag-, bzw. Geldgeber. In vielen Fällen 

(insbesondere in wissenschaftlichen Artikeln) ist dieser jedoch nicht klar erkennbar, so dass dort die Institution des 

Hauptautors zugrunde gelegt wurde.  Gerade bei Zeitschriftenartikeln sind dies meist wissenschaftliche 

Einrichtungen.  

Nicht alle Kriterien konnten in allen Studien wiedergefunden werden oder Recherchekriterien waren nicht 

anwendbar. In diesem Fall wurden die Lücken mit einem n/a (not applicable / nicht anwendbar) kenntlich gemacht. 

Dies betraf beispielsweise die Zielgruppen oder genauen Anwendungsbereiche der Studien oder auch der 

Auftraggeber.  
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Tabelle 1: Definitionen der Kategorien in der Evaluationsmatrix 



ifeu  Symobio D 5.3.1: Bericht zur Sammlung und Auswertung von Produktökobilanzen   14 
 

 

Abschnitt Deutsch English Definition 

Bibliographic
al data 

Erscheinungsjahr Year of Publication  

 Titel Title  

 Autoren Authors  

 Land des Autoren Country of the 
Authors 

Bei mehreren Autoren aus unterschiedlichen 
Ländern: Land des Hauptautors 

 Auftraggeber External Contracting 
Authority  

Institution, die die Studie beauftragt und / oder 
finanziell unterstützt hat   

 Herausgeber Editor/Publisher (or 
location of main 
author) 

Institution, die die Studie durchgeführt hat oder 
– bei einem wissenschaftlichen Artikel, die die 
Studie veröffentlicht hat 

Scope: 
General 
Aspects 

Untersuchungsziel Research aims “Was wurde in der Studie untersucht?” 

 Zielgruppe Target of study  “An wen richten sich die Ergebnisse der Studie?” 

 Anwendung der 
Studie 

Application of study   “Wozu sollen die Ergebnisse der Studie 
verwendet werden?” 

 Interessensgruppe Stakeholders Hier erfolgt eine Einteilung der 
Interessensgruppe in  
 Politisch (z.B. Ministerien, nachgelagerte 

Bundesämter, EU-Kommission) 
 Wirtschaftlich (z.B. Unternehmen, 

Lobbygruppen, Verbände) 
 Wissenschaftlich (Universitäten, 

Forschungsinstitute) 

 Produkte Final product Bezieht sich dies auf Art des Bioenergieträgers 
(z.B. Ethanol, Holzpellets), des Biokunststoffs 
(z.B. PLA, PET), des Papiers (z.B. Druck- oder 
Schreibpapier) oder des Nahrungsmittels (z.B. 
Käse, Wurst).  
Im Bereich Bioplastik erfolgt eine weitere 
Unterteilung danach, ob es als Verpackung oder 
nicht verwendet werden kann; bei den 
Nahrungsmitteln wird außerdem die 
Nahrungsmittelkategorie genannt (z.B. 
Milchprodukte, Obst) 

 Anwendung des 
Produkts 

Application of Product Bezieht sich auf das oben genannte Endprodukt 
(z.B. Einsatz des Bioenergieträgers im Strom- 
oder Transportsektor oder Verwendung des 
Bioplastiks als Besteck oder Polymer) 

 ISO Critical Review: 
Ja/Nein 

ISO Critical Review: 
yes / no 

Bezieht sich auf einen Review-Prozess durch ein 
ISO-Gremium  

Scope: 
Special 
Aspects 

Rohstoffe  Raw Material  Entweder eine Anbaubiomasse (z.B. Mais, 
Zuckerrohr) oder ein Rest- oder Abfallstoff (z.B. 
Biomüll, Zellstoff, Altholz) 

 Herkunftsland der 
Rohstoffe 

Geographical origin of 
the raw material 

Relevant bei importierten Biomassen 
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 Umgang mit 
Nebenprodukten 

By-product allocation 
or credit 

Falls Nebenprodukte anfallen, wird spezifiziert, 
wie diese behandelt werden (durch Allokation 
oder Vergabe einer Gutschrift); falls keine 
anfallen, wird dies kenntlich gemacht. 

 Geographischer 
Bezug d. Studie 

Geographic region of 
study 

Das Land, in dem die Studienergebnisse 
angewendet werden sollen 

 Wirkungskategorien Impact Categories  

 Lebensphasen Process steps Definiert, welche Lebenswegabschnitte 
betrachtet werden (z.B. cradle-to-grave oder 
cradle-to-gate)  

 Funktionelle Einheit Funtional Unit quantifizierter Nutzen eines Produktsystems 
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3 Auswertung 

3.1 Allgemeines 

Im Rahmen der Literaturanalyse wurden insgesamt 192 Studien als relevant erachtet und ausgewertet. Die 

Aufteilung auf die einzelnen Produktgruppen ist in Abbildung 5 dargestellt.  

  

Abbildung 5: Anzahl der untersuchten Studien in den einzelnen Produktbereichen 

Die Anzahl der Studien verteilt sich unterschiedlich auf die einzelnen Produktgruppen, was einen Hinweis auf die 

ökobilanzielle Arbeit in den einzelnen Bereichen liefert. Die Bereiche Bioenergie und Nahrungsmittel bieten in sich 

eine hohe Diversität und beinhalten deswegen die größte Anzahl der Studien. Am anderen Ende steht der Bereich 

Bioraffinerien, in dem erst seit vergleichsweiser kurzer Zeit geforscht wird und wo die Anzahl der 

Veröffentlichungen noch vergleichsweise gering ist.  

Die Auswertung in den folgenden Kapiteln erfolgt getrennt nach energetisch und stofflich genutzter Biomasse, 

wobei die Produktgruppe der stofflich genutzten Biomasse aufgrund noch einmal unterteilt wird.    

3.2 Energetisch genutzte Biomasse 

Insgesamt wurden im Produktbereich Bioenergie 98 Einzelstudien ausgewertet. Diese lassen sich weiter unterteilen 

in die Unterkategorien „fest“, „flüssig“ und „gasförmig“ (s. Abbildung 6). Da oft mehrere Bioenergieträger in einer 

Studie untersucht werden sind in den drei Unterkategorien Mehrfachnennungen derselben Studie möglich.  
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Abbildung 6: Aufteilung des Produktbereichs Bioenergie 

Die Zielgruppe der Studien wird in den allermeisten Veröffentlichungen nicht explizit genannt, weswegen eine 

Zuordnung meist anhand der Auftraggeber erfolgte (s. Abbildung 7). 

 

Abbildung 7: Aufteilung der Interessensgruppe im Produktbereich Bioenergie 

Den weitaus größten Anteil haben Auftraggeber, die der Wissenschaft zuzuordnen sind. Dies sind vor allem 

Universitäten und Forschungsinstitute, wobei die Studien meist in Form von wissenschaftlichen Artikeln 

veröffentlicht wurden. An zweiter Stelle stehen Auftraggeber aus der Politik, etwa Ministerien und deren 

nachgelagerte Institutionen (in Deutschland beispielsweise das Umweltbundesamt). Die Abgrenzung zwischen 

Politik und Wissenschaft ist im Einzelfall allerdings nicht ganz eindeutig. Die Einteilung geschah, wo möglich, anhand 

des Auftraggebers. Wo dieser nicht genannt ist, wurde der Herausgeber herangezogen. In vielen wissenschaftlichen 

Artikeln ist allerdings der Auftraggeber nicht genannt, so dass diese der Wissenschaft zugeordnet wurden. Es ist 

jedoch durchaus möglich, dass der Inhalt vieler dieser Artikel aus Projekten entstammt, die letztendlich einer 

politischen Institution zuzuordnen ist.  
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Die Wirtschaft als Auftraggeber ist nur wenig vertreten, was aber nur begrenzte Rückschlüsse auf die dortige 

ökobilanzielle Tätigkeit zulässt. Da Unternehmensdaten meist als vertraulich behandelt werden, dürfen beauftragte 

Studien meist nicht veröffentlicht werden oder sie werden von vornherein intern durchgeführt.   

Insgesamt ähneln sich die Fragestellungen der Studien sehr stark und unabhängig von der Interessensgruppe 

werden die folgenden Punkte am häufigsten genannt:   

 Abschätzung der Umweltwirkung eines Produkts: Dies ist oft die Ausgangsfragestellung, bzw. bei den älteren / 

ersten Produktökobilanzen die Hauptfragestellung. Es wird untersucht, welche Auswirkung ein Bioenergieträger 

(zu Beginn waren dies meist Biokraftstoffe) hinsichtlich bestimmter Umweltwirkungskategorien ausübt.   

 Vergleich biogen versus fossil: Die Hauptmotivation für die Nutzung von Bioenergie ist das Ersetzen von fossilen 

Energieträgern. Dementsprechend beinhalten fast alle Studien einen Vergleich eines biogenen mit einem fossilen 

Einzelprodukt (z.B. Biokraftstoff versus fossiler Treibstoff) oder einen Vergleich auf Systemebene (biobasierter 

Strom versus fossilem Strom).  

 Vergleich verschiedener Produkte / Systeme untereinander: Dieser Vergleich findet vor dem Hintergrund einer 

möglichst effizienten Nutzung von Ressourcen statt. Im Detail finden sich hier die folgenden Vergleiche:  

‒ Vergleich verschiedener biogener Produkte: ähnliche Bioenergieträger (z.B. Biokraftstoffe, wie Biodiesel, 

reines Pflanzenöl, Ethanol, Kraftstoffe zweiter Generation) oder Energieträger zur Verbrennung (z.B. 

Holzhackschnitzel, Holzpellets, Energiegräser). 

‒ Vergleich unterschiedlicher Rohstoffe: Auswirkung der Rohstoffauswahl bei einem definierten Endproukt 

auswirkt (z.B. unterschiedliche Ölpflanzen für die Herstellung von Biodiesel; verschiedene Substrate für 

Biogas).  

‒ Energetische versus stoffliche Nutzung: Frage nach der besten Verwendung eines Rohstoffes, allerdings 

erweitert um seine stoffliche Nutzung.  

‒ Vergleich verschiedener Technologiepfade: Herstellung eines Endprodukte aus derselben Biomasse auf 

unterschiedlichen Wegen (z.B. unterschiedliche Synthesepfade zu Biokraftstoffen zweiter Generation)  

 Verbesserung des Prozessverständnisses / Optimierungspotenziale: Gerade bei neueren Produkten besteht die 

Frage, wie der Produktionsprozess aus Umweltsicht am effizientesten gestaltet werden kann. Oft geht es hier 

um Verbesserungen im Anbausystem, um die Wahl des Energieträgers im Produktionsprozess oder die optimale 

Nutzung von Nebenprodukten.  

Zusätzlich zu den aufgelisteten Fragestellungen zeigen sich tendenziell zusätzliche Fragestellungen, bzw. sonstige 

Untersuchungsaspekte, die hauptsächlich bei Studien mit politischen Auftraggebern zu finden sind:  

 Geographischer Bezugsraum: dieser scheint bei politisch motivierten Studien etwas weiter gefasst zu sein. So 

werden häufiger Szenarien auf Länder-, nationaler, oder EU-Ebene miteinander verglichen (z.B. unterschiedliche 

Stromsysteme oder die optimale Biomassenutzung auf regionaler Ebene). 

 Erschaffung einer Datenbasis f. Zukunftsprojektionen: Untersuchung neuer Kraftstoffe, Ableitung von 

Emissionsfaktoren 

 Anzahl der untersuchten Energieträger: es werden tendenziell mehrere Energieträger, bzw. ganze Gruppen 

untersucht mit der Frage nach der optimalen Biomassenutzung. Wenn es um einzelne Produkte geht, sind dies 

eher neuere Produkte (z.B. Kraftstoffe 2. Generation) oder sich in der öffentlichen Diskussion als problematisch 

herausstellenden Produkte (z.B. Palmöl).  
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In der Wissenschaft hingegen finden sich, zusätzlich zu den oben aufgelisteten Fragestellungen, eher methodisch 

geprägte Fragestellungen, die dem besseren Methodenverständnis oder der Methodenentwicklung dienen sollen. 

Der Anwendungsbereich der Studien wird lediglich bei politisch motivierten Studien genannt (wenn auch nicht 

immer), während er bei wissenschaftlichen meist nicht erkennbar ist. Die Ergebnisse sollen zumeist der Information 

und Unterstützung von politischen Entscheidungsträgern dienen. Dies betrifft sowohl die regionale / kommunale, 

nationale als auch europäische Ebene. Im Speziellen sollen die Studien beispielsweise bei folgenden 

Fragestellungen unterstützen:  

 Politikinformation: welche Produkt (-linien) sind am besten 

‒ Wissenserweiterung für neue Kraftstoffe (2. Generation) oder Technologien, Priorisierung verschiedener 

Nutzungsoptionen oder Technologien für den Ausbau, Entscheidungsfindung bezüglich der Herkunft von 

Biomasse geht (z.B. importiert vs. lokal) 

‒ Versorgung v. Entscheidungsträgern mit einfach zu nutzenden Emissionsfaktoren 

 Politikentwicklung: welche zukünftigen Pfade könnten entstehen, wie sind ihre potenziellen Auswirkungen und 

wie kann die Politik begleiten 

‒ Entwicklung künftiger Energieversorgungsstrategien (kommunal, regional), Unterstützung des ökologisch 

optimierten Ausbau des Energiesystems, Entwicklung v. Abfallmanagementstrategien, Entscheidungsbasis für 

Gestaltung von Steuersystemen 

‒ Erschließung zusätzlicher Biomassepotenziale zum Ausbau biobasierter Technologien  

‒ Nachhaltigere Gestaltung einzelner Bioenergietechnologien durch Einführung ökoogischer Minimalstandards 

(Palmöl) 

‒ Abschätzung des potenziellen Beitrags einzelner Bioenergiepfade zum Umweltschutz allgemein 

Wenn in wissenschaftlich motivierten Studien ein Anwendungsgebiet definiert wird, dann umfasst dies meist 

Einzelaspekte. So geht es beispielswiese um die Erweiterung der Datenbasis für künftige Ökobilanzen, um die 

Optimierung einzelner Biomassepfade, die wissenschaftliche Begleitung von Technologieentwicklungen oder die 

Methodenentwicklung (sowohl der Ökobilanz als auch der Nachhaltigkeitsbewertung insgesamt).   

Tabelle 2 zeigt einen Überblick darüber, welche Rohstoffe und Produkte mit den Bioenergie-Studien abgedeckt 

werden. Die meisten untersuchten Rohstoffe stammen aus Deutschland oder dem europäischen Ausland. Gerade 

bei den Biokraftstoffen werden jedoch auch Rohstoffe aus Übersee betrachtet (z.B. Palmöl aus Asien).  
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Tabelle 2: Abgedeckte Rohstoffe und Produkte im Produktbereich Bioenergie 

 

Rohstoff Produkt 

Transport 

Flüssig Mais, Getreide, Zuckerrübe, Zuckerrohr, Cassava, Kartoffeln Ethanol 

 Rapsöl, Sonnenblumenöl, Soja, Palmöl, Jatropha, Mikroalgen, 
Altspeiseöl 

Biodiesel, reines Pflanzenöl 

Strom und / oder Wärme 

Flüssig Rapsöl, Sonnenblumenöl, Soja, Palmöl reines Pflanzenöl 

Gasförmig Mais, Getreide, Gülle, Haushaltsabfälle, Grünschnitt, 
Industrieabfälle / -nebenprodukte, Zwischenfrüchte, Melasse, 
Glycerin 

Biogas, Biomethan 

 Kurzumtriebsplantagen (Pappel, Weide), Waldrestholz, Stroh, 
Energiegräser 

Synthesegas 

Fest Energiegräser (Miscanthus, Pfahlrohr, Rutenhirse) Direktverbrennung, Pellets 

 Kurzumtriebsplantagen (Pappel, Weide), Waldrestholz Holzhackschnitzel, 
Holzpellets 

 Stroh, Sägenebenprodukte Direktverbrennung, Pellets 

 Haushaltsabfälle, Altholz Direktverbrennung 

 

Die Wahl der funktionellen Einheit hängt von der Art der Fragestellung ab. Geht es um eine optimale Nutzung von 

Ressourcen (sei es Land oder die Ausgangsbiomasse), findet der Vergleich auf Flächenebene (Hektar) oder dem 

Gewicht der Biomasse statt. Sollen verschiedene Energieträger verglichen werden, geschieht dies anhand einer 

energetischen Einheit (kWh oder MJ). Die allermeisten Studien beinhalten den kompletten Lebensweg bis hin zur 

Nutzung als Energieträger („cradle-to-grave“). Nur wenige Studien enden bei der Produktion der Biomasse („cradle-

to-gate“). 
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Abbildung 8 zeigt einen Überblick über die Wirkungskategorien in den untersuchten Studien. 

Am häufigsten sind die Kategorien Klimawandel, Eutrophierung, Energie und Versauerung. Unter die Kategorie 

Eutrophierung fallen sowohl terrestrische als auch aquatische Eutrophierung und die Kategorie Energie umfasst 

ebenfalls eine große Bandbreite an Unterkategorien (z.B. nicht erneuerbare Energie, fossile Energie). Letzteres gilt 

auch für den Ressourcenverbrauch und Toxizität. Grundsätzlich unterscheiden sich die in den Studien 

herangezogenen Wirkungsindikatoren und Charakterisierungsmodelle teilweise stark. 

  

Abbildung 8: Verteilung der Wirkungskategorien im Produktbereich Bioenergie 
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Abbildung 9 zeigt die Abdeckung der Symobio-Fußabdrücke in den Studien und zeigt eine sehr ungleichmäßige 

Verteilung. Während der Klimawandel Gegenstand fast aller Studien ist, werden die Kategorien Land und Wasser 

in nur wenigen Studien betrachtet. Unter den 18 Studien mit Flächeninanspruchnahme fallen auch vier, die 

Landnutzungsänderungen mit betrachteten. Die Kategorie Wasser wurde aufgeteilt in Quantität und Qualität. 

Letztere beinhaltet die aquatische (sowohl Frischwasser als auch marine) Eutrophierung.  

 

Abbildung 9: Verteilung der Symobio-Fußabdrücke im Produktbereich Bioenergie 

 

3.3 Stofflich genutzte Biomasse 

3.3.1 Ökobilanzen zu Papier 

Es wurden 20 Studien in die Auswahlmatrix eingearbeitet.  

Drei der Studien haben die Bilanzierung von Prozessoptimierungen in der Papierherstellung zum Gegenstand. Es 

handelt sich dabei um Forschungsprojekte mit Finanzierung durch die öffentliche Hand, die sich in erster Linie an 

die Papierindustrie richten.  

Vier der Studien bewerten verschiedene Entsorgungsoptionen von Altpapier; zum einen klassische Paarungen wie 

stoffliche Verwertung versus Verbrennung, aber auch innovative Wege wie die Herstellung von Ethanol aus 

Altpapier. Sie sind im Wesentlichen universitär angesiedelt und dienen einem wissenschaftlichen 

Erkenntnisinteresse. 
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Sieben der Studien beschäftigen sich mit der Frage, ob Papierprodukte aus ökologischer Sicht eher aus 

Frischfaserpapier oder aus Altpapier hergestellt werden sollten. Die Fragestellung wird sowohl auf grafische Papiere 

als auch Hygiene- und Packpapiere angewendet. Die Studien wurden teilweise von der öffentlichen Hand, teilweise 

von der Industrie beauftragt und richten sich – soweit erkennbar – vorwiegend direkt oder indirekt an die Politik 

bzw. dienen einem allgemeinen (d.h. letztlich an den Markt bzw. den Verbraucher gerichteten) Erkenntnisinteresse. 

In drei der Studien werden Papierprodukte mit Produkten aus anderen Materialien verglichen. Auftraggeber sind 

hier dezidierte Interessensgruppen, z.B. Hersteller bzw. deren Industrieverband, die ihr eigenes Produkt mit einer 

Produktalternative vergleichen wollen, oder Endnutzer, die an entsprechenden Entscheidungsgrundlagen 

interessiert sind.  

In zwei der Studien wird der nationale (Norwegen und Dänemark) Faser- und Papierstoffstrom ökobilanziell 

bewertet. Ziel ist es dabei, den nationalen Umweltbeitrag des jeweiligen Stoffstroms im Status Quo sowie im 

Abgleich zu ausgewählten Alternativ- bzw. Verbesserungsoptionen zu analysieren. Zielgruppen dieser Studien sind 

daher in gleichem Maße Politik und Industrie. 

Als Herkunft für den biogenen Rohstoff wird in den ausgewählten Studien überwiegend eine nordische 

Holzgewinnung angenommen. Im Falle von Eucalyptusholz wird eine spanische oder portugiesische Holzgewinnung 

bilanziert. Dabei endet bei einem Teil der Studien der Bilanzraum mit dem Faseraufschluss am Ausgangstor der 

Zellstofffabrik.  

Als funktionelle Einheit der betrachteten Studien dient zumeist eine definierte Masse an Papierprodukt 

(typischerweise 1kg oder 1t), bei den stoffstromorientierten Studien die Verbrauchsmenge an Papier (als 

Masseneinheit) bzw. Holz (spezifiziert über eine Volumeneinheit) für die Papierherstellung in einem definierten 

Land in einem definierten Jahr. 

Einen Überblick über die in den recherchierten Papier-Ökobilanzen betrachteten Umweltwirkungen gibt die 

nachfolgende Aufzählung: 

 Klimawandel 

‒ In 19 Studien als CO2-Äquivalente enthalten 

‒ In einer Studie wurde nur CO2 berücksichtigt 

 Flächeninanspruchnahme  

‒ In 6 Studien enthalten 

‒ In einer der 6 Studien, betrachtet auch Landnutzungsänderung (dLUC)  

 Versauerung 

‒ In 10 Studien enthalten 

 Eutrophierung 

‒ In 11 Studien als enthalten; 

‒ Teilweise in Frischwasser Eutrophierung und terrestrische Eutrophierung differenziert 

 Stratosphärischer Ozonabbau 

‒ In 6 Studien enthalten 
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 Ionisierende Strahlung 

‒ In 1 Studie enthalten 

 Partikelbildung (Feinstaub) 

‒ In 1 Studie enthalten 

 Ressourcenverbrauch 

‒ In 13 Studien enthalten;  

‒ im Einzelnen jedoch unterschiedliche Ressourcenkategorien und Charakterisierungsmethoden 

 Wassernutzung 

‒ In der Wirkungsabschätzung 1 Studie enthalten 

 Toxizität 

‒ In 6 Studien enthalten 

‒ Dabei Differenzierung zwischen Humantoxizität und Frischwasser-Toxizität 

Die meisten Studien betrachten somit die Umweltwirkungen bzgl. Klimawandel und Ressourcenverbrauch. Häufig 

werden auch Versauerung, Eutrophierung und etwas abgestuft Toxizität, Stratosphärischer Ozonabbau und 

Flächeninanspruchnahme einbezogen. Die dafür herangezogenen Wirkungsindikatoren und 

Charakterisierungsmodelle können sich jedoch je nach Studie stark unterscheiden. 

3.3.2 Ökobilanzen zu Lebensmitteln 

Es wurden 44 Studien in die Auswertungsmatrix eingearbeitet. Bei der Fülle an Ökobilanzen zum Thema 

Lebensmittel ging es nicht darum, möglichst viele Studien zu recherchieren, sondern zum einen das aktuell viel 

diskutierte und mit Blick auf die zukünftige Nahrungssicherung mitentscheidende Thema Eiweißversorgung und 

zum anderen die mit der Bereitstellung von Lebensmittel verbundene Varianz (Haltungsbedingungen, Biomasse-

Herkunft, Transportwege, zeitliche Variabilität von Beständen oder jahreszeitliche Abhängigkeiten, frische 

Lebensmittel versus vorverarbeitete Lebensmittel, etc.) zu erfassen.  

Daher findet sich in der Excel-Matrix auch ein relativ großer Anteil (26 Studien) an Ökobilanzen zu Fleisch bzw. 

Milchprodukten und Fisch bzw. Meeresfrüchten sowie solche, die sich mit Fleischalternativen beschäftigen. Wie in 

Produktökobilanzen häufig zu finden, geht es auch in fast jeder der Studien darum, die Produktionssysteme besser 

zu verstehen und die Treiber für die untersuchten Umweltwirkungen sowie die darauf bezogenen 

Optimierungsmöglichkeiten zu identifizieren.  

Bezüglich der Bereitstellung von Fischprodukten für die menschliche Ernährung wurden Umweltbilanzen z.B. 

unterschiedlicher Fangtechniken, geringerer bzw. höherer Verarbeitungsstufen oder die Auswirkung der Dynamik 

von Fischbeständen im Verlauf mehrerer Jahre betrachtet. Eine Studie untersuchte unter Anwendung einer 

konsequentiellen Modellierung die Frage, wie eine wachsende Nachfrage nach Fisch über Aquakultur (Forellen) 

nachhaltig bedient werden könne. In den Ökobilanzen zur Erzeugung von Fleisch wurden u.a. Szenarien zur 

Fütterungseffizienz oder zur Auswirkung verschiedener Tierhaltungssysteme untersucht. In mehreren Studien 

werden übergreifend Fisch, Fleisch und Milch basierte Lebensmittel verglichen. Dabei wird herausgestellt, dass für 

jede dieser Produktgruppen große Ergebnisbandbreiten zu finden sind, insbesondere bei den Studien zu Rindfleisch 

und Milchprodukten sowie Fischen aus Wildfang. 
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Die restlichen Studien in der Auswertematrix umfassen folgende Produktgruppen: Getreideprodukte, 

Obst/Gemüse, Tee, Wein/Bier. Besondere Aspekte, die hier betrachtet wurden, sind: regionale Unterschiede beim 

Frischwasserverbrauch, regionale Erzeugung versus Importe, saisonaler Konsum versus ganzjähriger Konsum. Eine 

Studie untersucht die zusätzliche Flächennutzung bzw. die durch Lebensmittelkonsum bewirkte Flächenumnutzung 

am Beispiel Weizenkonsum in Dänemark, USA, Brasilien und China. 

Als Funktionelle Einheit wird bei festen Lebensmitteln in der Regel ein Massebezug, bei flüssigen Lebensmitteln 

teilweise auch ein Volumenbezug verwendet. In wenigen Fällen kommt ein Portionsbezug zur Anwendung. Sofern 

der Fokus auf dem Vergleich unterschiedlicher Proteinquellen liegt, wird neben dem Massebezug in der Regel auch 

eine definierte Proteinmenge (teilweise unter Berücksichtigung der jeweiligen Proteinverdaulichkeit) sowie ggf. ein 

definierter kalorischer Wert als Bezug gesetzt. 

Die Zielgruppen der Studien sind je nach Untersuchungsziel höchst verschieden. Am häufigsten genannt werden 

die Verbraucher, aber auch die Lebensmittelindustrie, aus deren Kreis auch eine Reihe der Studien beauftragt 

wurde. Studien mit Fragestellungen bzgl. des Einflusses von Regionalität oder Saisonalität richten sich auch an den 

Lebensmittelhandel. 

Einen Überblick über die in den recherchierten Papier-Ökobilanzen betrachteten Umweltwirkungen gibt die 

nachfolgende Aufzählung: 

 Klimawandel 

‒ In 36 Studien berücksichtigt 

‒ In einigen Studien, insbesondere solche mit Fokus auf Logistik („Food Miles“) oder Wasserverbrauch, nicht 

berücksichtigt 

 Flächeninanspruchnahme  

‒ In 16 Studien enthalten 

 Versauerung 

‒ In 25 Studien enthalten 

 Eutrophierung 

‒ In 24 Studien als enthalten; 

‒ Teilweise in Frischwasser Eutrophierung (3 Studien), Marine Eutrophierung (2 Studien) und terrestrische 

Eutrophierung (1 Studien) differenziert 

 Bodennahe Ozonbildung 

‒ In 11 Studien betrachtet 

 Stratosphärischer Ozonabbau 

‒ In 11 Studien enthalten 

 Ionisierende Strahlung 

‒ In 1 Studie enthalten 

 Partikelbildung (inkl. Respiratorische Effekte) 

‒ In 3 Studie enthalten 
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 Ressourcenverbrauch 

‒ Abiotische Ressourcen: In 10 Studien enthalten;  

‒ Verbrauch energetischer Ressourcen: in 18 Studien betrachtet 

‒ Im Quervergleich der Studien insgesamt heterogene Handhabung der Ressourcenkategorien und 

Charakterisierungsmethoden 

 Wassernutzung/Wasserverbrauch  

‒ In 6 Studien enthalten 

 Toxizität 

‒ Humantoxizität in 11 Studien enthalten 

‒ Ökotoxizität in 4 Studien betrachtet 

‒ Frischwasser-Ökotoxizität in 3 Studien betrachtet 

‒ Marine Ökotoxizität in 1 Studie ausgewertet 

Die meisten Studien betrachten somit die Umweltwirkungen bzgl. Klimawandel, Versauerung, Eutrophierung und 

energetischer Ressourcenverbrauch. Auch der Aspekt Toxizität findet sich relativ häufig. Die 

Flächeninanspruchnahme wird in beinahe der Hälfte der Studien betrachtet. Die Wassernutzung als 

Umweltindikator wird vor allem dann in die Wirkungsabschätzung der Studien einbezogen, wenn die jeweiligen 

Studien explizit den Wasserfußabdruck der Lebensmittelerzeugung im Fokus haben. 

Auch hier ist zu beobachten, dass die herangezogenen Wirkungsindikatoren und Charakterisierungs¬modelle sich 

je nach Studie stark unterscheiden.  

3.3.3 Ökobilanzen zu Biokunststoffen 

Es wurden 28 Studien in die Auswertungsmatrix eingearbeitet.  

In neun der Studien geht es darum, ein Grundverständnis für die mit der Herstellung von biobasierten Polymeren 

verbundenen Umweltwirkungen und deren wesentlichen Treiber zu bekommen. Unter anderem wird dabei 

untersucht, wie sich verschiedene methodische Ansätze zur Allokation von Nebenprodukten oder die Verwendung 

unterschiedlicher Biomasserohstoffen auf die Ökoprofile der biobasierten Polymere auswirken. In einer der Studien 

wurde explizit eine sogenannte „ex-ante“ Betrachtung durchgeführt. D.h. basierend auf ingenieurtechnischen 

Daten und Planungsdaten wurde das zu erwartende Umweltprofil abgeschätzt. Aber auch in den anderen sieben 

Studien kamen implizit und je nach betrachtetem Biokunststoff Planungs- oder Proxydaten zur Anwendung.  

Als funktionelle Einheit dieser Studien dient zumeist eine definierte Masse an Polymer (typischerweise 1kg oder 

1t). In der Regel findet in diesen Studien auch eine Gegenüberstellung zu fossilen Polymeren statt, steht aber nicht 

Zentrum der Fragestellung. Die Auftraggeber dieser Studien sind Hersteller oder Anwender von Biopolymeren.  

Sechs der ausgewählten Studien sind konzipiert wie die zuvor beschriebenen, jedoch endet ihr Systemraum nicht 

bei der Polymerproduktion (cradle-to-gate) sondern bezieht die Herstellung und die Entsorgung von Endprodukten 

mit ein. Im Zentrum steht auch hier wieder die Bilanzierung von Optimierungsoptionen und der Verwendung 

alternativer Biomasserohstoffe. Auch bei diesen Studien findet ergänzend ein Vergleich der betrachteten Produkte 

aus Biokunststoffen mit konventionellen Produktalternativen statt. Als funktionelle Einheit dieser Studien dient 
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entweder eine definierte Masse an Produkt (typischerweise 1kg oder 1t) oder bei Kunststofffolien eine definierte 

Fläche. 

Elf der ausgewählten Studien sind vorrangig auf den Vergleich von Produkten aus biobasierten bzw. bioabbaubaren 

Kunststoffen im Vergleich zu Produkten aus fossil basierten Kunststoffen ausgerichtet. Bei den Produkten handelt 

es sich überwiegend um Verpackungen. In der Regel ist dabei der komplette Lebensweg von der 

Biomassegewinnung bis zur Entsorgung im Systemraum umfasst. Bei der Entsorgung setzten einige Studien den 

Fokus auf die Bioabbaubarkeit der Biokunststoffe und der Analyse des damit erzielbaren Nutzens. Mit den 

Vergleichsstudien sollen zumeist die Vor- und Nachteile der einzelnen Produktsysteme ermittelt werden und eine 

wissenschaftlich basierte Entscheidungsgrundlagen für Politik und Industrie sowie im weiteren die interessierte 

Öffentlichkeit gegeben werden. Als funktionelle Einheit dieser Studien dient häufig eine definierte Anzahl von 

Produkteinheiten (z.B. 1000 Klappschalen). Die Auftraggeber kommen hier zumeist aus dem Kreis der Industrie. 

In knapp der Hälfte der Studien war Polylactid einer der untersuchten Biokunststoffe. Im Weiteren sind biobasiertes 

Polyethylen, Polyethylenfuranoat, Polyhydroxybutyrate und bioabbaubare Polyester Gegenstand der ausgewählten 

Ökobilanzen. 

Als biogener Rohstoff wird in den ausgewählten Studien überwiegend Mais (Herkunft: USA, Brasilien sowie China) 

sowie Zuckerrohr (Herkunft: Brasilien bzw. Indien) verwendet. Bei den bioabbaubaren Kunststoffen bzw. 

Kunststoffprodukten besteht häufig ein Teil aus Stärke (Biomasse: Kartoffeln und Mais). In einer Studie werden 

biobasierte Produkte aus Ölpflanzen (Raps, Ölpalme, Sojabohne) mit solchen aus Zuckerpflanzen verglichen. Dort 

wo Lignozellulose als biogener Rohstoff betrachtet wird, stammt diese in den untersuchten Studien aus Bagasse, 

Hanf oder Miscanthus.  

Die Angaben zur geographischen Herkunft der biogenen Rohstoffe in den untersuchten Studien sind mit wenigen 

Ausnahmen sehr unspezifisch. 

Einen Überblick über die in den recherchierten Biokunststoff-Ökobilanzen betrachteten Umweltwirkungen gibt die 

nachfolgende Aufzählung: 

 Klimawandel 

‒ Grundsätzlich in allen Studien berücksichtigt 

 Flächeninanspruchnahme  

‒ In 7 Studien enthalten  

 Versauerung 

‒ In 18 Studien enthalten 

 Eutrophierung 

‒ In 18 Studien als enthalten; 

‒ Teilweise in Frischwasser Eutrophierung (1 Studie), Aquatische Eutrophierung (2 Studien) und terrestrische 

Eutrophierung (3 Studien) differenziert 

 Bodennahe Ozonbildung 

‒ In 13 Studien betrachtet 

 Stratosphärischer Ozonabbau 
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‒ In 8 Studien enthalten 

 Ionisierende Strahlung 

‒ In 4 Studie enthalten 

 Partikelbildung (inkl. Respiratorische Effekte) 

‒ In 4 Studie enthalten 

 Ressourcenverbrauch 

‒ Abiotische Ressourcen: In 7 Studien enthalten;  

‒ Non-renewable primary energy consumption: in 9 Studien betrachtet 

‒ Im Quervergleich der Studien insgesamt heterogene Handhabung der Ressourcenkategorien und 

Charakterisierungsmethoden 

 Wassernutzung  

‒ In 3 Studien enthalten 

 Toxizität 

‒ Humantoxizität in 11 Studien enthalten 

‒ Ökotoxizität in 4 Studien betrachtet 

‒ Frischwasser-Ökotoxizität in 3 Studien betrachtet 

‒ Marine Ökotoxizität in 1 Studie ausgewertet 

Die meisten Studien betrachten somit die Umweltwirkungen bzgl. Klimawandel, Versauerung, Eutrophierung und 

Ressourcenverbrauch. Auch der Aspekt Toxizität findet sich relativ häufig. 

3.3.4 Ökobilanzen zu Bioraffinerien 

Bioraffinerien sind Anlagen, in denen Biomasse über eine räumlich integrierte Kopplung von mechanischen und 

physiko-chemischen Verfahren zu verschiedenen Produkten verarbeitet wird. Häufig handelt es sich bei der 

Produktpalette um eine Mischung von stofflich und energetisch nutzbaren Produkten. Es wurden 7 Studien zu 

Bioraffinerien in die Auswertematrix eingearbeitet.  

Tabelle 3 gibt einen Überblick zu den eingesetzten Rohstoffen, die im Wesentlichen auch Technik und Typ der 

Bioraffinerie mitdefinieren. Zudem wird in der Tabelle das jeweilige modellierte Produktspektrum aufgelistet. 
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Tabelle 3: Abgedeckte Rohstoffe und Produkte im Produktbereich Bioraffinerien 

Raffinerie-Typus (BR) Biomasse-Rohstoff Produkt-Output 

Algen BR Makro-Algen 
(Seetang) 

- Bioethanol 
- Proteine 
- Dünger 

Organosolv-Lignozellulose BR Buchenholz - Glucose 
- Lignin 
- Xylose 

Lignozellulose BR Leere Fruchtstände - Bioethanol 
- Dampf u. Strom 
- C5 Syrup 
 (als Futtermittel für Rinder) 

Im Wesentlichen eine Zuckermühle 
mit verstärkter stofflicher Nutzung 
von Nebenprodukten 

Zuckerrohr - 1st und 2nd Generation 
   Ethanol 
- Zucker 
- Molasse (als Futtermittel) 
- Strom 

Im Wesentlichen ein Zellstoffwerk mit 
verstärkter stofflicher Nutzung von 
Nebenprodukten 

Holz - Papierzellstoff 
- Methanol 
- Lignin-basierter Brennstoff 
- Prozessabwärme 

Lignozellulose BR Schaltgras 
(Switchgrass) 

- Bioethanol 
- Bioenergie 
- Biochemikalien (Phenole) 

Lignozellulose BR Ernterückstände 
(Mais- und Weizenstroh) 

- Bioethanol 
- Bioenergie 
- Biochemikalien (Phenole) 

 

Der Schwerpunkt liegt auf der Nutzung von Lignozellulose. Dabei werden zum einen schon lang etablierte Verfahren 

wie Zellstoffherstellung aus Holz oder Bioethanolgewinnung aus Zuckerrohr so weiterentwickelt, dass möglichst 

viele Teilströme zu marktfähigen Produkten aufbereitet werden können. Zum anderen geht es um die Verwertung 

traditionell nicht weiter aufbereiteter Reststoffe. Die Algenbioraffinerie wiederum ist ein Beispiel für die 

Erschließung neuartiger Biomasserohstoffe. 
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Die gewählten funktionellen Einheiten sind entweder auf den Biomasseinput bezogen oder auf das Hauptprodukt 

des jeweiligen Raffinerieprozesses (siehe Tabelle 4). 

Tabelle 4: Funktionelle Einheiten und Zielgruppen im Produktbereich Bioraffinerien 

Raffinerie-Typus (BR) Funktionelle Einheit Kontext / Zielgruppe  

Algen BR 1 ha of sea under cultivation Industrie (Anlagenhersteller, Betreiber) 

Organosolv-Lignozellulose 
BR 

50t/h Holz (trocken) Input Wissenschaft, Industrie 

Lignozellulose BR 1t leere Fruchtstände Industriepartner im Projekt 

Zuckermühle - Well-to-Tank (WtT) LCA: 1 ton of 
sugarcane 
- Tank-to-Wheel (WtW):  1 km of 
car 

Zuckermühle 

Zellstoffwerk 1 Tonne Zellstoff Kontext: Initiiert von der „Schwedischen 
Agentur für Innovative Systeme“ 

Lignozellulose BR 477 kt dry (entspricht der 
Jahreskapazität der Anlage) 

In erster Linie wissenschaftliches 
Erkenntnisinteresse 

Lignozellulose BR 477 kt dry (entspricht der 
Jahreskapazität der Anlage) 

In erster Linie wissenschaftliches 
Erkenntnisinteresse 

 

Die betrachteten Studien beziehen sich auf Bioraffinerieprozesse, die sich zum Zeitpunkt der Studiendurchführung 

noch in Entwicklung befanden. Die Studien sind daher so angelegt, dass sie zunächst ein wissenschaftliches 

Erkenntnisinteresse bedienen, aber auch als Informationsgrundlage für politische Entscheidungsträger und die 

involvierte Industrie gedacht sind. Auffällig ist, dass viele der Studien mit Schätz- und Proxydaten arbeiten, die aus 

vergleichbaren Verfahrensschritten, ingenieurtechnischen Abschätzungen oder Messungen in Pilotanlagen 

abgeleitet wurden. 

Einen Überblick über die betrachteten Umweltwirkungen gibt die nachfolgende Aufzählung: 

 Klimagase 

‒ In 6 Studien berücksichtigt 

 Flächeninanspruchnahme  

‒ In 3 Studien enthalten  

 Versauerung 

‒ In 3 Studien enthalten 

 Eutrophierung 

‒ In 3 Studien als enthalten; 

 Bodennahe Ozonbildung 

‒ In 2 Studien betrachtet 

 Stratosphärischer Ozonabbau 
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‒ In 2 Studien enthalten 

 Ressourcenverbrauch 

‒ Verbrauch energetischer Ressourcen: in 3 Studien betrachtet 

 Toxizität 

‒ Humantoxizität in 4 Studien enthalten 

‒ Terrestrische Ökotoxizität in 2 Studien betrachtet 

‒ Frischwasser-Ökotoxizität in 3 Studien betrachtet 

‒ Marine Ökotoxizität in 2 Studie ausgewertet 
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4 Fazit und Ausblick 

Dieser Bericht ist der erste von zwei geplanten Berichten im Arbeitspaket 5.3 (Produktökobilanzen). Das Ziel des 

Arbeitspakets insgesamt ist die Einschätzung der Rolle von Produktökobilanzen als Instrument und 

Entscheidungshilfe auf dem Gebiet der Bioökonomie sowie des Potenzials für eine Verwendung innerhalb eines 

systemischen Monitoringsystems im Sinne des Symobio-Projekts. 

Die Kernarbeit in dem vorliegenden Bericht war eine Literaturrecherche zu Produktökobilanzen, die auf dem Gebiet 

der Bioökonomie zur Verfügung stehen. Insgesamt wurden 192 Studien zu den Produktbereichen Bioenergie, 

Biokunststoffe, Nahrungsmittel, Papier und Bioraffinerien erfasst. Es erfolgte eine Charakterisierung sowie erste 

Auswertung der erfassten Literatur anhand einer Excel-basierten Evaluationsmatrix (diese wird als separate Datei 

mitgeliefert). Dabei standen die folgenden Fragestellungen im Fokus:  

 Welche Interessensgruppe nutzt die Ökobilanz für welchen Zweck? 

 Welches sind die Systemcharakteristika der einzelnen Studien? 

 Welche Umweltwirkungskategorien werden abgedeckt, insbesondere hinsichtlich der in Symobio behandelten 

Fußabdrücke und wo bestehen potenzielle Anknüpfungspunkte zum Symobio-Modell?  

Diese Auswertung soll in einem zweiten Bericht vertieft werden, insbesondere vor dem Hintergrund, dass die 

eingangs angesprochene Rückkopplung zwischen der Vorgehensweise in Ökobilanzen und dem 

Modellierungsansatz in Symobio verschiedene Ebenen betrifft. Dementsprechend wird im Anschluss an die 

Beantwortung obiger Fragen ein kurzer Ausblick gegeben auf die Fragestellungen, die im Zuge der weiteren Arbeit 

beantwortet werden sollen.  

Auswertung der Interessensgruppen 

Eine Auswertung der Verwendung von Produktökobilanzen als Entscheidungshilfe für unterschiedliche Akteure in 

der Bioökonomie gestaltete sich als schwierig. Da die direkten Zielgruppen und Anwendungsbereiche meist nicht 

explizit genannt werden, erfolgte eine Einteilung anhand der Auftraggeber. Dies erwies sich jedoch bei 

wissenschaftlich publizierten Artikeln oft als schwierig. Wo eine Einordnung möglich war, dominieren Wirtschaft 

und Politik als Initiatoren von Produktökobilanzen. Zwar führen auch Wirtschaftsakteure Ökobilanzen durch, deren 

Ergebnisse werden jedoch oft nicht publiziert. Lediglich im Bereich Biokunststoffe ist die Wirtschaft stärker nach 

außen hin sichtbar, die es hier oft um die Bewerbung und Rechtfertigung neuer Produkte geht.  

Hinsichtlich der Fragestellungen lassen sich keine eindeutigen Unterschiede zwischen den verschiedenen 

Interessensgruppen feststellen. Unabhängig vom Auftraggeber steht die Einschätzung von Umweltauswirkungen 

einzelner Produkte im Vordergrund. Darauf aufbauend geht es um den Vergleich verschiedener Produkte oder 

Systeme (etwa fossil versus bio oder unterschiedliche biogene Pfade untereinander), um die effizienteste Nutzung 

einer bestimmten Ressource zu erkennen oder den umweltverträglichsten Pfad hin zu alternativen Systemen. 

Innerhalb der Biomassepfade werden meist verschiedene Sensitivitätsanalysen, bzw. Variantenrechnungen 

durchgeführt, um Zusammenhänge besser zu verstehen und die Produktketten oder Systeme zu optimieren. 

Klassische Beispiele sind hier der Einsatz unterschiedlicher Energieträger in den Verarbeitungsprozessen, 

verschiedene Verarbeitungszustände (bei Lebensmitteln), regionale versus überregionale Vertriebe oder 
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unterschiedliche Entsorgungsstrategien. Damit steht ein großer Wissensfundus von Einzelaspekten, Treibern und 

relevanten Stellschrauben in Produktlebenswegen oder ganzen biomassebasierten Systemen zur Verfügung.  

Charakteristika der Ökobilanzen 

Mit der Literaturrecherche wurde eine große Bandbreite an stofflichen und energetischen Biomassepfaden 

abgedeckt und in Form einer Excel-Matrix charakterisiert. Das weite Feld der Bioökonomie spiegelt sich in der 

großen Diversität der Systemcharakteristika wider. Dies beginnt bei der Erfassung der eingesetzten Biomasse, die 

sowohl diverse Anbaubiomasse, Reststoffe als auch innovative Rohstoffe wie etwa Algen umfasst. Die Vielfalt der 

Fragestellungen resultiert in einer Vielfalt an funktionellen Einheiten, Systemgrenzen und anderen methodischen 

Aspekten, für die auf die beigelegte Excel-Matrix verwiesen wird.  

Erfasste Wirkungskategorien / Symobio-Fußabdrücke 

Insgesamt werden die Symobio-Fußabdrücke in recht unterschiedlichem Maße von den untersuchten Studien 

abgedeckt. 

 Klima-Fußabdruck: Erwartungsgemäß wird die Wirkungskategorie Klimawandel in quasi allen betrachteten 

Ökobilanzen berücksichtigt. Bezüglich der Wirkungsabschätzungsmethode (Wirkungsindikator, 

Charakterisierung) ist keine besondere Rückkopplung der Ökobilanzmethode in Richtung „Symobio-Methode“ 

ersichtlich. 

 Land-Fußabdruck: Die Flächennutzung wird in den meisten betrachteten Ökobilanzstudien nur auf der 

Sachbilanzebene mitgeführt und nur in relativ wenigen Studien im Zuge der Wirkungsabschätzung betrachtet. 

Das liegt unter anderem daran, dass sich erst in jüngerer Zeit international breiter akzeptierte Methodenansätze 

herausbilden. Relevante Literaturstellen hierzu sind Sala et al. (2016), European Commission (2017), Fehrenbach 

et al. (2015).   

Die genannten Literaturstellen werden im nächsten Bericht innerhalb des AP 5.3 genauer auf die dort 

vorgeschlagenen methodischen Ansätze analysiert und auf ihre Relevanz bzw. Anwendbarkeit für die Symobio-

Modellierung geprüft. Ein wichtiger Aspekt wird hierbei hier die Berücksichtigung von Biodiversität bei der 

Erstellung eines Land-Fußabdrucks sein.

 Wasser-Fußabdruck: Wie die Flächennutzung wird auch die Wasser-Inanspruchnahme in den meisten 

betrachteten Ökobilanzstudien auf der Sachbilanzebene mitgeführt. Eine Einbeziehung in die 

Wirkungsabschätzung erfolgt nur in relativ wenigen Studien. Dies erfolgt dann häufig über die Betrachtung des 

„Blue Water Footprints“ und „Green Water Footprints“, sowie unter Einbeziehung von Knappheitsfaktoren. Die 

regionale Granularität ist dabei häufig recht grob gerastert. Auch hier zeichnet sich mit der Publikation von 

Boulay et al. (2018) erst in jüngster Zeit eine international akzeptierte Konsensmethode (AWARE-Methode) ab.  

Die AWARE-Methode wird im nächsten Bericht genauer auf ihre Relevanz bzw. Anwendbarkeit für die Symobio-

Modellierung geprüft. Ein wichtiger Aspekt ist hierbei auch die Praktikabilität zur Berücksichtigung regionaler 

Gegebenheiten bezüglich der Datenverfügbarkeit und Rückverfolgbarkeit von Biomasseströmen zum Ort der 

Erzeugung. 

 Forst-Fußabdruck: Holz als Biomasserohstoff spielt in den hier betrachteten Ökobilanzen naturgemäß vor allem 

in den Papier-Ökobilanzen eine wichtige Rolle. Üblicherweise wird in diesen Studien der Holzbedarf bezogen auf 

die funktionelle Einheit dargestellt. Wie beim Landfußabdruck stellt sich hier die Frage nach der Bewertung der 

ökologischen Relevanz einer solchen zunächst auf der Sachbilanz ermittelten Biomassenutzung. Die aktuelle 

Methodendiskussion schließt die Frage der ökologischen Qualität der Forstwirtschaft bzw. unterschiedlicher 
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Formen derselben mit ein. Auch hier soll die Frage nach Biodiversität und Forstnutzung und ihre Relevanz für die 

Bemessung eines Forst-Fußabdrucks im nächsten Bericht näher betrachtet werden. 

Mögliche Fragestellungen der betrachteten Ökobilanzen bzw. der aktuellen ökobilanziellen 

Methodenentwicklungen im Wirkfeld der Bioökonomie 

Beim Monitoring der Bioökonomie geht es zum einen um eine ökologische Zustandsbeschreibung der Bioökonomie 

(im Zeitverlauf) anhand der vier definierten Fußabdrücke um Fehlentwicklungen zu vermeiden. Zum anderen sollen 

aber auch Weichenstellungen ermöglicht werden, um eine richtungssichere und zukunftsorientiere Ausrichtung der 

Bioökonomie zu garantieren. Dazu ist eine entsprechende Parametrisierung des Modells erforderlich. Aspekte der 

untersuchten Ökobilanzen, die auch für die Makroebene relevant sein könnten, werden im Folgenden kurz 

angesprochen. 

 Land Use Change: Es versteht sich von selbst, dass mit dem Biomassekonsum der deutschen Bioökonomie ein 

Bedarf an forstlicher oder landwirtschaftlicher Nutzfläche verbunden ist, die potenziell zur Flächenkonkurrenz 

und zu Landnutzungsänderungen führen können. Die betrachteten Ökobilanzen sowie die aktuellen 

ökobilanziellen Methodenentwicklungen sollen auf orientierende Merkposten für die Symobio-Modellierung 

analysiert werden. 

 Produkt-/Systeminnovationen: In vielen der betrachteten Ökobilanzen geht es u.a. darum, 

Optimierungsoptionen für einzelne Produktsysteme zu identifizieren, und zwar nicht nur für schon bestehende 

Produktlinien oder -gruppen, sondern auch ex-ante, also in der Frühphase der Produktentwicklung. 

Ein häufiges Problem ist hierbei die Datenverfügbarkeit. Da auch in Symobio „Prognose-Szenarien“ geplant sind, 

wäre es interessant zu sehen, ob Lösungsansätze der Ökobilanzen auch für Symobio nützlich sein könnten. 

 Verbraucherverhalten, Konsumgewohnheiten, Bedienung wachsender Nachfrage: Konsum von und Nachfrage 

nach biobasierten Produkten und Energieträgern werden die Entwicklung der Bioökonomie vermutlich 

maßgeblich mitbestimmen. In einigen der betrachteten Ökobilanzen wurden die ökologischen Auswirkungen von 

Konsummustern oder von veränderten Nachfragesituationen betrachtet. Auch hier könnten Querbezüge zu 

Fragen bspw. des ökologischen Nutzens der Bioökonomie und den Anforderungen an ein 

Bioökonomiemonitoring bestehen. 

 Logistik / Saisonalität: Besonders im Bereich der Nahrungsmittelbereitstellung wurde mehrfach der Einfluss von 

Logistik (regionale versus überregionale Bereitstellung) oder des Konsums saisonal verfügbarer Lebensmittel im 

Vergleich zur ganzjährigen Konsum aus der globalen Bereitstellung untersucht. Beide Aspekte hängen nicht nur 

eng miteinander zusammen, sondern sind auch Teil der im vorigen Absatz angesprochenen Themen. Hier stellt 

sich die Frage, ob dies auch im Rahmen eines Bioökomiemonitorings berücksichtigt werden sollte/könnte. 

 Variabilität Biomasse basierter Systeme: Die Variabilität Biomasse basierter Systeme drückt sich nicht nur durch 

eine natürliche Fluktuation (z.B. Populationsdynamik natürlicher Bestände etwa bei Fischen) sondern auch über 

anthropogen geprägter Randbedingungen (z.B. Art der Viehhaltung, Fütterungskonzepte, etc.). So können die in 

Ökobilanzen gemessenen Umweltwirkungsprofile des Fleischkonsums extrem voneinander abweichen. Auch 

hier stellt sich die Frage, ob dies auch im Rahmen eines Bioökomiemonitorings berücksichtigt werden 

sollte/könnte. 
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Die Anwendung von Ökobilanzen auf Stoffstrommodelle 

Die in der Einleitung schon genannten Studien Fehrenbach (2017), Mehra et al. (2018) und Tonini et al. (2017) 

werden im nächsten Bericht bezüglich des aktuellen Stands der Ökobilanzpraxis zur Verknüpfung des 

Ökobilanzansatzes mit der Stoffstrommodellierung analysiert. Hierbei geht es darum zu verstehen, wie sich diese 

Ansätze aus methodischer, konzeptioneller oder datenseitiger Sicht von der Symobio-Modellierung abgrenzen 

lassen und welchen Beitrag sie gegebenenfalls im Kontext eines Bioökonomiemonitorings leisten könnten. 
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